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PART    I. 


OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 
Btatcs,  changes,  and  distribation  of  officers  of  corps,  3. 


THE  BOARD  OF  ENGINEERS. 


POST  OF  WILLET8  POINT,  NEW  YORK.— U.  S.  ENGINEER  SCHOOL.— BAT- 

TALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

Offickr  in  command^  Maj.  John  G.  D.  Knight,  Corps  of  Engineers — 

Post  of  Willeis  Points  4 ;  U.  S.  Engineer  School,  5 ;  Battalion  of  Euginoers,  Engi- 
neer Depot,  6;  statement  of  funds,  7;  estimates,  22. 

FORTIFICATIONS. 

Projects,  sites,  7:  sea  walls  and  emhankments,  preservation  and  repair  of  fortifi- 
cations, new  works,  appropriations,8 :  emplacements,  continuing  contacts,  9,10 ;  sub- 
marine mines,  defenses  oi  coasts  of  Maine  and  New  Hampshire,  11;  Boston,  Mass., 
southeast  coast  of  Massachusetts  and  Rhode  Island,  12 ;  eastern  entrance  to  Long 
Island  Sound  at  New  York,  N.  Y.— eastern  entrance  to  harbor,  on  islands  in  harbor, 
13;  on  Staten  Island,  southern  entrance  to  New  York  Harbor,  on  Long  Island  and 
Sandy  Hook,  Delaware  Riyer,  14;  Baltimore,  Md.,  Washington,  D.  C,  15:  Hamp- 
ton Roads,  Ya.,  coast  of  North  Carolina,  coast  of  South  Carolina,  16^  coast  or  Georgia 
and  Cumberland  Sound,  coast  of  Florida,  17 ;  Pensaoola,  Fla.,  Mobile,  Ala.,  and  Mis- 
sissippi Sound,  New  Orleans,  La.,  18:  Galveston,  Tex.,  19;  lake  ports  in  New  York, 
San  Diego,  Cal.j  islands  in  San  Francisco  Bay,  and  north  side  of  San  Francisco  Bay, 
Cal.,  San  Francisco,  Cal.,  on  south  side  of  bay,  20;  mouth  of  Columbia  River,  Puget 
Sound,  21;  estimates  for  1898-99,  22. 

RIVER  AND  HARBOR  IMPROVEMENTS, 

General  statement,  22;  establishment  of  harbor  lines,  23;  examination  of  bills 
for  bridges,  Bartrand  River,  S.  C,  24;  obstruction  of  navigable  Southern  rivers  by 
the  aquatic  plant  known  as  the  water  hyacinth,  engineer  divisions,  25. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  thk  charge  of  Lieut.  Col.  A.  N.  Damuell  and  Maj.  R.  L.  Hoxib,  Corps  of 
Engineers — 

Lnbec  Channel,  Me.,  26;  Moosabec  Bar,  Me.,  27;  Narraguag^s  River,  Me.,  breakwa- 
ter from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor,  Me.,  28;  harbor  at  Sulli- 
van Falls,  Me.,  Union  River,  Me.,  29;  Bagaduce  River,  Me.,  Penobscot  River,  Me., 
30;  Belfast  Harbor,  Me.,  Camden  Harbor,  Me.,  32;  Rockland  Harbor,  Me.,  33;  Car- 
vers Harbor,  Vinalhaven,  Me.,  34;  Georges  River,  Me.,  Kennebec  River,  Me., 
35;  Sasanoa  River,  Me^  Portland  Harbor,  Me.,  37;  Saco  River,  Me.,  39;  Bellamy 
River,  N.  H.,  Coclieco  River,  N.  H.,  40 ;  harbor  of  refuge  at  Little  Harbor,  N.  H., 
41;  removing  sunken  vessels  or  craft  obstruotiug  or  endangering  navigation,  ex- 
aminations and  snrveys,  42. 
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In  the  charqb  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Enoinebbs — 

Newbnryport  Harbor,  Mass.,  45;  Merriinac  River,  Mass.,  46;  Powow  River,  Maas., 
47;  Essex  River,  Mass.,  48;  harbor  uf  refuf^^e,  Sandy  Bay,  Cape  Aun,  Mass.,  harbor 
at  Gloacester,  Mass.,  49;  harbor  at  Mancbester,  Mass.,  51;  harbor  at  Lynn,  Mass., 
52;  Mystic  and  Maiden  rivers,  Ma«s.,  53;  harbor  at  Boston,  Mass.,  55;  Town  River, 
Mass.,  57;  Weymouth  River,  Mass.,  58;  harbor  at  Scituate,  Mass.,  59;  harbor  at 
Plymouth,  Mass.,  61;  harbor  at  Provincetowu,  Mass.,  harbor  at  Chatham,  Mass., 
62;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  ex- 
aminations and  surveys,  63. 

In  tub  charge  of  Maj.  D.  W.  Lock  wood,  Corps  of  Engineers — 

Harbor  of  refuge  at  Hyaunis,  Mass.,  66;  harbor  of  refuge  at  Nantucket,  Mass.,  67; 
Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  68;  harbor  at  Vineyard  Haven, 
Mass.,  Woods  Hole  Chtuinel,  Mass.,  69;  New  Bedford  Harbor,  Mass.,  70;  Canapitsit 
Channel,  Mass.,  Taunton  River,  Mass.,  71;  Sakonnet  River,  R.  I.,  72;  Pawtnckei 
River,  R.  I.,  73:  Providence  River  and  Narragansett  Bay,  R.  I.,  74;  removal  of  Green 
Jacket  Shoal,  Providence,  R.  I.,  harbor  at  Wickford,  R.  I.,  75;  Newport  Harbor, 
R.  1*.  76;  harbor  of  refuge  at  Point  Judith,  R.  I.,  77:  entrance  to  Point  Judith 
Pond,  R.  I.,  harbor  of  refuge  at  Block  Island,  R.  I.,  78;  Great  Salt  Pond,  Block 
Island,  R.  I.,  79;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examination  and  surveys,  80. 

In  tub  charge  of  Maj.  Smith  S.  Lbach,  Corps  of  Engineers— 

Pawcatnck  River,  R.  I.  and  Conn.,  82;  harbor  of  refuge  at  Stonington,  Conn.,  83; 
Mystic  River,  Conn.,  84;  Thames  River,  Conn.,  85;  Connecticut  River  below  Hart- 
ford, Conn.,  S6 ;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  New  Haven  Harbor, 
Conn., 89;  breakwaters  at  New  Haven,  Conn.,  91;  Honsatonic  River,  Conn.,  92; 
Bridgeport  Harbor,  Conn.,  94;  Saugatack  River  and  Westport  Harbor,  Conn.,  96; 
Norwalk  Harbor,  Conn.,  98;  Five  Mile  River  Harbor,  Conn.,  Stamford  Harbor, 
Conn.,  100;  harbor  at  Coscob  and  Mianus  River,  Conn.,  102;  Greenwich  Harbor, 
Conn.,  103;  surveys,  104. 

In  the  charge  of  Col.  G.  L.  Gillespie  and  Lieut.  Col.  William  Ludlow, 
Corps  op  Engineers— 

Hudson  River,  N.  Y.,  105;  Saugerties  Harbor,  N.  Y.,  107;  harbor  at  Rondout,  K.  T., 
108;  harboratPeek8kiU,N.  Y.,109;  Harlem  River,  K.Y.,  110;  East  River  and  Hell 
Gate,  N.  Y.,  Ill;  New  York  Harbor,  N.  Y.,  113;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examinations  and  survey,  114. 

In  the  charge  of  Maj.  H.  M.  Adams,  Corps  of  Engineers — 

Port  Chester  Harbor,  N.  Y.,  116 ;  Mamaroneck  Harbor,  N.  Y.,  117 ;  East  Chester  Creek, 
N.  Y.,  Bronx  River,  N.  Y.,  118;  Mattituok  Harbor,  N.  Y.,  119;  Port  Jefferson  Harbor, 
N.  Y.,  120;  Huntington  Harbor,  N.  Y.,  121;  Glencove  Harbor,  N.  Y.,  122;  Flushing 
Bay,  N.Y.,  Patchogue  River,  N.  Y.,  123;  Browns  Creek,  Sayville,  N.  Y.,  124;  Can- 
arsie  Bay,  N.  Y.,  Bay  Ridge  Channel,  the  triangular  area  between  Bay  Ridge  and 
Red  Hook  channels,  and  Red  Hook  and  Buttermilk  channels,  in  the  harbor  of 
New  York,  125;  Go  wan  us  Creek  Channel,  New  York  Harbor,  127;  Newtown  Creek, 
N.  Y.,  128 ;  Passaic  River,  N.  J.,  129 ;  channel  between  Staten  Island  and  New  Jersey, 
130;  Elizabeth  River,  N.  J.,  131;  Raritan  River,  N.  J.,  132;  South  River,  N.  J.,  Rar- 
itan  Bay,  N.  J.,  133;  Mattawan  Creek,  N.  J.,  134;  Keyport  Harbor,  N.  J.,  135;  Shoal 
Harbor  and  Compton  Creek,  N.  J.,  136;  Shrewsbury  River,  N.  J.,  137;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  IZS ;  examinations 
and  surveys,  139. 

In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers— 

Delaware  River,  N.  J.  and  Pa.,  142;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  144;  Schuylkill  River,  Pa.,  145;  ice  harbor  at  Maroushook,  Pa.,  146;  con- 
struction of  iron  pier  in  Delaware  Bay  near  Lewes,  Del.,  147 ;  Delaware  Breakwater, 
Del.,  148;  harbor  of  refuge,  Delaware  Bay,  Del.,  149;  Rancocas  River,  N.  J^  Allo- 
way  Creek,  N.  J.,  150;  Dennis  Creek,  N.  J.,  151;  Cooper  Creek,  N.  J.,  152;  Goshen 
Creek,  N.  J.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, examinations  and  survey,  153. 


CONTENTS.  Ill 

In  thk  charge  of  Wm.  F.  Smith,  United  States  Agent,  Major  of  ENGiNBERSy 
U.  8.  Army,  rbtxrsd^ 

WilmiDgton  Harbor,  Del.,  155;  Nanticoke  River,  Del.  and  Md.,  157;  Appoqoinimink 
River,  Del.,  158;  Smyrna  River,  Del.,  159;  MurderkiU  River,  Del.,  160;  ifispilUon 
River,  Del.,  161;  Broadkiln  River  Del.,  inland  waterway  from  Chinootea«rue  Bay. 
Va.,  to  Delaware  Bay  at  or  near  Lewes,  Del.,  162;  Sasquebanna  River  above  and 
below  Havre  de  Grace,  Md.,  163;  Chester  River,  Md.,  from  Crumpton  to  Jones 
Landing,  Choptauk  River,  Md.,  164;  La  Trappe  River,  Md.,  165;  Warwick  River, 
Md.,  166;  Broad  Creek  River,  Del.,  167;  Wicomico  River,  Md.,  Manokin  River, 
Md.,  168;  Pocomoke  River,  Md.,  Qneenstown  Harbor,  Md.,  169;  Rockball  Harbor 
and  inner  harbor  at  Rockball,  Md.,  removing  sunken  vessels  or  craft  obstracting 
or  endaugering  navigation,  170;  examinations  and  surveys,  171. 

In  the  charge  of  Col.  Peter  C.  Hains,  Corps  of  Engineers — 

Patapsco  River  and  channel  to  Baltimore,  Md.,  172;  channel  to  Cnrtis  Bay,  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  173;  harbor  of  southwest  Baltimore 
(Spring  Garden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or  endimger- 
ing  navigation,  surveys,  174. 

In  the  charge  of^ieut.  Col.  Ciias.  J.  Allen,  Corps  of  Engineers — 

Potomac  River  at  Washington,  D.  C.,175;  Occoquan  Creek,  Va.,  177;  Aquia  Creek, 
Va.,  Komini  Creek,  Va.,  179;  Lower  Machodoc  Creek,  Va.,  Rappahannock  River, 
Va.,  181;  Urbana  Creek,  Va.,  183;  York  River,  Va.,  184 ;  Mattaponi  River,  Va.,  185; 
Pamunkey  River,  Va.,  James  River,  Va.,  187 ;  protection  of  Jamestown  Island,  Va., 
survey,  189. 

In  the  charge  of  Capt.  Thos.  L.  Casey,  Corps  of  Engineers — 

Harbor  at  Norfolk  and  its  approaches,  Va.,  190;  Western  Branch  of  Elizabeth 
River,  Va.,  191;  Nansemoud  River,  Va.,  192;  Appomattox  River,  Va.,  193;  harbor 
at  Cape  Charles  City,  Va.,  194;  Naudua  Creek,  Va.,  inland  water  route  from  Nor- 
folk Harbor,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  195;  North 
Landing  River,  Va.  and  N.  C,  Roanoke  River,  N.  C,  196;  rasquotank  River,  N.  C, 
197;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 

examinations,  198. 

• 

In  the  charge  of  Lieut.  Col.  D.  P.  Heap  and  Capt.  W.  E.  Craigiiill,  Corps 
of  Engineers — 

Ocracoke  Inlet,  N.  C,  199;  Fishing  Creek,  N.  C.  200;  Pamlico  and  Tar  rivers,  N.  C, 
201;  Contentnia  Creek,  N.  C,  Trent  River,  N.  C,  202;  Neuse  River,  N.C.,  203; 
inland  waterway  between  Newbem  and  Beaufort,  N.  C,  harbor  at  Beaufort,  N.  C, 
204;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  205;  New 
River,  N.  C,  206;  North  East  (Cape  Fear)  River,  N.C.,  Black  River,  N.C.,  207; 
Cape  Fear  River  above  Wilmington,  N.  C,  208;  Cape  Fear  River  at  and  below 
Wilmington,  N.  C,  209;  Lockwoods  Folly  River,  N.  C,  examination  and  sur- 
veys, 211. 

In  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps  of  Engineers — 

Waccamaw  River,  N.  C.  and  S.  C,  213;  Lumber  River,  N.  C.  and  8.  C,  214;  Little 
Pedee  liiver,  S.  C.,215;  Great  Pedee  River.  8.  C,  216;  Mingo  Creek,  8.  C,  Winyah 
Bay,  8.  C.  217;  Santee  River,  S.  C,  219;  Wateree  River,  8.  C,  220;  Congaree 
River,  8.  U.,  221;  Charleston  Harbor,  including  Mount  Pleasant  and  Sullivan 
Island  shore,  8.  C,  222;  Wappoo  Cut,  8.  C,  223;  Beaufort  River,  8.  C.,224. 

In  the  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers— 

Savannah  Harbor,  Ga.,  224;  Savannah  River  between  Savanoah  and  Augusta,  Ga., 
227;  Savannah  River  above  Augusta,  Ga  ,  228;  Darien  Harbor,  Ga.,  229;  Altaraaha 
River,  Ga  ,  230;  Oconee  River,  Ga.,  231;  Ocmulgee  River,  Ga.,  232;  Brunswick 
Harbor,  Ga.,  233;  Cumberland  Sound,  Ga.,  235;  inside  water  route  between 
Savannah,  Ga.,  and  Femandina,  Fla.,  236;  removing  sunken  vessels  or  craft 
obstmcting  or  endangering  navigation,  survey,  237. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Bknyaurd,  Corps  of  Engineers — 

8t.  Johns  River,  Fla.,  238;  Volusia  Bar,  Fla.,  240;  Ocklawaha  River,  Fla.,  241;  St. 
Augustine  Harbor,  Fla.,  Indian  River,  Fla.,  Negro  Cut,  Jupiter  Inlet,  Fla.,  242; 
northwest  entrance,  Key  West  Harbor,  Fla.,  244:  Caloosabatchee  River,  Fla.,  245; 
Charlotte  Harbor  and  Pease  Creek,  Fla..  246;  Saranota  Bay,  Fla.,  247;  Manatee 
River,  Fla.,  248;  Withlacoocheo  Uiver,  Fla.,  Suwauee  River,  Fla.,  249;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and 
surveys,  251. 


IV  CONTENTS. 

In  the  charge  op  Maj.  F.  A.  Mahan,  Corps  of  Engineers — 

Carrabelle  Bar  and  Harbor,  Fla.,  253;  Apalachicola  Bay,  Fla.,  Apalachioola  River, 
the  Cot-off,  and  lower  Chipola  River,  Fla ,  254;  Fliut  River,  Ga.,  255;  C  hatt»- 
hoochee  River,  Ga.  and  Ala.,  below  Columbns,  256 :  Chattahoochee  River,  bet  ween 
Westpoint  and  Franklin,  Ga.,  Choctawhatchee  River,  Fla.  and  Ala.,  257;  harbor 
at  Pensacola,  Fla.,  258;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  259;  Alabama 
River,  Ala.,  260;  improvement  of,  and  operating  and  care  of  canals  and  other 
worlds  of  navigation  on,  Coosa  River,  Ga.  and  Ala.,  261, 262;  survey,  262. 

In  the  charge  of  Maj.  Wm.  T.  Rossell,  Corps  of  Engineers— 

Mobile  Harbor,  Ala.,  263;  improvement  of,  and  operation  and  care  of  looks  and  dams 
on,  Black  Warrior  River,  Ala.,  264, 265;  Warrior  and  Tombigbee  rivers,  Ala.,  265 
Tombigbee  River  from  mouth  to  Demopolis,  Ala.,  266;  Tombigbee  River,  froni 
Demopolis,  Ala.,  to  Columbus,  Miss.,  267 ;  Tombigbee  River,  from  Fulton  to  Colnm 
bns.  Miss.,  and  from  Walkers  Bridge  to  Fnlton,  Miss.,  268;  Noxubee  River,  Miss. 
Pascagoula  River,  Miss.,  269;  Chickasahay  River,  Miss.,  271;  Leaf  River,  Miss. 
Pearl  River,  below  Jackson,  Miss.,  272;  Pearl  River  between  Carthage  and  Jack 
son.  Miss.,  273;  Pearl  River,  between  Edinbnrg  and  Carthage,  Miss.,  BogueChitto 
La.,  274;  survey  of  canal  from  Birmingham,  Ala.,  to  the  Warrior  River,  Ala. 
examinations  and  surveys,  275. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers— 

Inspection  of  the  improvement  of  the  Sonth  Pass  of  the  Mississippi  River,  277; 
Chcfuncte  River  and  Bogue  Falia,  La.,  278;  Tickfaw  River  and  tributaries.  La., 
279 ;  Amite  River  and  Bayou  Manchao,  La.,  280;  Bayou  Lafourche,  La.,  281 ;  Bayoa 
Phuiuemiue,  Grand  River,  and  Pigeon  bayons,  La.,  282;  Bayou  Conrtablean,  La., 
283;  Bayou  Teche,  La.,  284;  Bayon  Vermilion,  La.,  Mermentan  River  and  tribu- 
taries. La.,  285;  month  and  passes  of  Calcasieu  River,  La.,  286;  harbor  at  Sabine 
Pass,  Tex.,  288;  Sabine  River,  Tex.,  289;  Neohes  River,  Tex.,  290;  closing  crevasse 
in  Pass  a  Loutre,  Mississippi  River,  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  examinations  and  surveys,  291. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers — 

Galveston  Harbor,  Tex.,  292;  ship  channel  in  Galveston  Bay,  Tex.,  294;  channel  in 
West  Galveston  Bay,  Tex.,  295^  Trinity  River,  Tex.,  Buffalo  Bayou,  Tex.,  296; 
Brazos  River,  Tex.,  297;  operating  and  care  of  Morgan  Canal,  Tex.,  examination 
and  sarvey,  298. 

In  the  charge  of  a  Board  of  Engineers,  Col.  Hbnrt  M.  Robert,  Corps  of 
Engineers,  Senior  Mem  her— 

Ascertaining  the  character  and  value  of  the  improvements  made  at  the  month  of  the 
Brazos  River,  Tex.,  by  the  Brazos  River  Channel  and  Dock  Company,  298. 

WESTERN  RIVERS. 

In  the  charge  of  Maj.  J.  H.  Willard,  Corps  of  Engineers — 

Bed  River,  La.  and  Ark.,  299;  Red  River,  above  Fulton,  Ark.,  300;  Cypress  Bayon, 
Tex.  and  La.,  301;  Ouachita  and  Black  rivers,  Ark.  and  La.,  302;  Bayou  Bartholo- 
mew, La.  and  Ark.,  Baauf  River,  La.,  303;  Tensas  River  and  Bayou  Ma^on,  La., 
304;  Yazoo  River,  Miss.,  305 ;  mouth  of  Yazoo  River  and  harbor  at  Yicksburg,  Miss., 
806;  Tallahatchie  River,  Miss.,  Big  Sunflower  River,  Miss.,  308;  water  gauges  on 
the  Mississippi  River  and  its  principal  tributaries,  309;  examination,  310. 

In  the  charge  of  Capt.  William  L.  Sibert^  Corps  of  Engineers — 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kaus.,  310;  Arkansas  River, 
Ark.,  311;  White  River,  Ark.,  312;  Black  River,  Ark.  and  Mo.,  313;  Current  River, 
Ark.  and  Mo.,  St.  Francis  River,  Ark.,  314;  St.  Francis  River,  Mo.,  315;  exami- 
nation and  surveys,  316. 

In  the  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers — 

Removing  snags  and  wrecks  fi*om  Mississippi  River,  317;  Mississippi  River  between 
Ohio  and  Missouri  rivers,  318;  harbor  at  St.  Louis,  Mo.,  320;  preventing  the  Mis- 
sissippi River  from  breaking  through  into  the  Cache  River  at  or  near  a  point 
known  as  Beach  Ridge,  a  few  miles  above  Cairo,  111.,  321. 
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In  thk  chahox  of  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers — 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  321;  Mississippi 
River  between  Missouri  River  and  Minneapolis,  Minn.,  322;  operating  and  care 
of  Dea  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of  Galena  River 
improvement.  111.,  Mississippi  River  between  St.  Panl  and  Minneapolis,  Minn., 
(constmction  of  Lock  and  Dam  No.  2),  323;  surveys,  324. 

In  the  charge  of  Lieut.  Col.  W.  A.  Jones,  Corps  of  Engineers — 

Construction  and  operating  and  care  of  reservoirs  at  head  waters  of  Mississippi 
River,  326,  328;  Chippewa  River,  including  Yellow  Banks,  Wis.,  328:  St.  Croix, 
River,  Wis.  and  Minn.,  329;  Minnesota  River,  Minn.,  Red  River  of  the  North,  Minn, 
and  N.  Dak.,  330;  ganging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  exam- 
inations, 332. 

In  the  charge  of  Lieut.  Col.  W.  A.  Jones  and  Capt.  J.  C.  Sanford,  Corps  of 
Engineers — 

Missouri  River  between  Stubbs  Ferry^  Mont.,  and  the  lower  limits  of  Sioux  City, 
Iowa,  333;  improving  Upper  Missouri  River  by  snagging,  337:  Yellowstone  River. 
Mont,  and  N.  Dak.,  338. 

In  the  charge  of  Capt.  John  Biddle,  Corps  of  Engineers — 

Obion  River,  Teno.,  339;  Forked  Deer  River,  Tenn.,  340;  North  or  Middle  Fork, 
Forked  Deer  River,  and  Obion  River,  341 ;  Cuniberlana  River,  Tenn.  and  Ky. — 
below  Nashville,  342;  above  Nashville,  344;  surveys,  347. 

In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers— 

Tennessee  River  system,  348;  Tennessee  River  above  and  below  Chattanooga,  Tenn., 
348,  349;  operating  and  care  of  MnscIe'Shoals  Canal,  Tennessee  River,  Ala.,  351; 
French  Broad,  and  Little  Pigeon  rivers,  Tenn.,  352;  Clinch  River,  Tenn.,  353; 
snrveys,  354. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers — 

Ohio  River,  355:  operating  snag  boat  on  the  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River^  near  Pittsburg,  construe tiou  of  movable  dams  Nos.  2, 3, 
4,  5,  and  6  in  the  Ohio  River,  356 ;  improvement  of,  and  operating  and  care  of  locks 
and  dams  on  Muskingum  River,  Ohio,  358;  examination,  359. 

In  the  charge  of  Maj.  Charles  F.  Powell  and  Maj.  R.  L.  Hoxib,  Corps  of 
Engineers — 

Improvement  of,  and  operation  and  care  of  locks  and  dams  Nos.  8  and  9,  Mononga- 
hela  River,  W.  Ya.  and  Pa.,  359,  360:  purchase  of  locks  and  dams  Nos.  6  and  7, 
Monongahela  River,  condemnation  oi  all  the  property  and  appurtenances  of  the 
Monongahela  Navigation  Company,  361;  Allegheny  River,  Pa.,  362;  construction 
of  locks  and  dams  at  Uerr  Island,  above  tne  head  of  Six  Mile  Island,  and  at  Spring- 
dale,  Allegheny  River,  363. 

In  the  charge  of  Capt.  J.  G.  Warren,  Corps  of  Engineers— 

Falls  of  the  Ohio  River  at  Louisville,  Ky.,  and  Indiana  Chute,  Falls  of  the  Ohio 
River,  364, 365 ;  operating  and  care  of  Louisville  and  Portland  Canal,  Kv.,  Wabash 
River  above  and  below  Vincennes,  Ind.,  3^6:  operating  and  care  of  lock  and 
dam  at  Grand  Rapids,  Wabash  River,  White  River,  Ind.,  368;  Tradewater  River, 
Ky.,  constmction  of  Lock  No.  2,  Green  River,  at  Rnmsey,  Ky.,  369 ;  Green  River 
above  month  of  Bi^  Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on 
Green  and  Barren  rivers,  Ky.,  370;  Rough  River,  Ky.,  371;  examination  and  sur- 
veys, 372. 

In  the  charge  of  Maj.  Jaices  F.  Gregory,  Corps  of  Engineers — 

Im]irovement  of,  and  operating  and  care  of  locks  and  dams  on,  Kentucky  River,  Ky., 
373,  376;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  375;  Levisa  Fork  of  Big 
SandyRiver,  Ky.,  376;  Big  Sandy  River,  W.  Va.  and  Ky.,  377;  Guyandotte  River, 
W.  Va.,  378;  New  River,  Va.  and  W.  Va.,  379;  Gauley  River,  W.  Va.,  Elk 
River,  W.  Va.,  380  j  improvement  of,  and  operating  and  care  of  locks  and  dams  on, 
Great  Kanawha  River,  W.  Va.,  381,  383;  improvement  of,  and  operating  and  care 
of  lock  and  dam  on,  Little  Kanawha  River,  W.  Va.,  384. 
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LAKE  RIVERS  AND  HARBORS. 

In  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of  Engineers — 

Harbor  at  Grand  Marais,  Minn.,  S85;  harbor  at  Affate  Bay,  Minn.,  harbor  at  Dulath, 
Minn.,  and  Superior,  Wis.,  386;  harbor  at  Ashlandy  Wis.,  388;  harbor  aiOntona- 

fm,  Mich.,  389;  improvement  of,  and  operating  and  care  of,  waterway  across 
eweenaw  Point  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  389,  390;  harbor 
at  Marquette,  Mich.,  harbor  of  refuge  at  Presqne  He  Point,  Marquette  Bay,  Mich., 
391;  harbor  of  refuge  at  Grand  Marais,  Mich.,  392;  examination,  393. 

In  the  charge  of  Capt.  Geo.  A.  Zinn,  Corps  of  Engineers — 

Menominee  Harbor,  Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  393 j  Oconto 
Harbor,  Wis.,  394 ;  Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  3^ :  improve- 
ment of,  and  operating  and  care  of.  Sturgeon  Bay  and  Lake  Michigan  Snip  Canal, 
Wis.,  396,  397;  Sturgeon  Bay  Canal  harbor  of  refuge,  Wis.,  397;  Ahnapee  Har- 
bor, Wis.,  398;  Kewaunee  Harbor,  Wis.,  Two  Rivers  Harbor,  Wis.,  399;  Manitowoc 
Harbor,  Wis.,  400;  Sheboygan  Harbor,  Wis.,  Port  Washington  Harbor,  Wis.,  401; 
harbor  of  refuge,  Milwaukee,  Wis.,  402;  Milwaukee  Harbor,  Wis.,  South  Mil- 
waukee Harbor,  Wis.,  403;  Racine  Harbor,  Wis.,  Kenosha  Harbor,  Wis.,  404: 
Waukegan  Harbor,  111.,  405;  improvement  of,  and  operating  and  care  of  locks  ana 
dams  on.  Fox  River,  Wis.,  406,  407;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  407 ;  surveys,  408. 

In  the  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  111.,  409;  Chicago  River,  111.,  411;  Calumet  Harbor,  III.,  412;  Calu- 
met River,  111.  and  Ind.,  414;  Illinois  River,  111.,  415;  operating  and  care  of 
Lagrange  and  Kampsville  locks,  Illinois  River,  and  approacIieB  thereto,  417;  Illi- 
nois and  Mississippi  Canal,  418;  opera-ting  and  care  of  Illinois  and  Mississippi 
Canal:  canal  around  lower  rapids  of  Rock  River  at  Milan,  111.,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  420;  examination  and 
Burvey,  421. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker  and  Capt.  C.  McD.  Townsend, 
Corps  of  Engineers — 

Michigan  City  inner  and  outer  harbors,  Ind.,  421;  St.  Joseph  Harbor,  Mich.,  423;  St. 
Joseph  River,  Mich.,  South  Haven  Harbor,  Mich.,  421;  Sangatuck  Harbor,  Mich.. 
425;  Kalamazoo  River,  Mich.,  Holland  (Black  Lake)  Harbor,  Mich.,  426;  Grand 
Haven  Harbor,  Mich.,  427;  Grand  River,  Mich.,  Muskegon  Harbor,  Mich.,  428; 
White  Lake  Harbor,  Mich.,  429;  Pentwater  Harbor,  Mich.,  Lndington  Harbor, 
Mich.,  430;  Manistee  Harbor^  Mich.,  harbor  of  refuge  at  Portaji^e  Lake,  Manistee 
County,  Mich.,  431;  Frankfort  Harbor,  Mich.,  432;  Charlevoix  Harbor,  Mich., 
433;  Petoskey  Harbor,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  surveys,  434. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers — 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buffalo,  435;  St.  Marys  River  at  the  falls,  Mich.,  437:  operating  and  care  of  St. 
Marvs  Falls  Canal,  438 ;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  439;  Chebovgan 
Harbor.  Mich.,  440:  Alpena  Harbor  (Thunder  Bay  River),  Mich.,  441;  Saginaw 
River,  Mich.,  442;  Sebewaing  River,  Mich.,  443;  harbor  of  refuge  at  Sand  Beach, 
Lake  Huron,  Mich.,  444;  improvement  of,  and  operating  and  care  of,  St.  Clair  Flats 
Canal,  Mich.,  445:  month  of  Black  River,  Mich.,  Black  River  at  Port  Huron,  Mich., 
446;  Pine  River,  Mich.,  447;  Belle  River,  Mich.,  448;  Clinton  River,  Mich.,  Detroit 
Biver,  Mich.,  449;  Rouge  River,  Mich.,  450 1  turning  basin  in  Rouge  River,  Mich., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  exami- 
nation, &1. 

In  the  charge  of  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  Toledo  Harbor,  Ohio,  452;  Port  Clinton  Harbor,  Ohio,  San- 
dusky Harbor,  Ohio,  454;  Huron  Harbor,  Ohio,  455;  Vermilion  Harbor,  Ohio,  456: 
Black  River  (Lorain)  Harbor,  Ohio,  457;  Cleveland  Harbor,  Ohio,  458;  Fairport 
Harbor,  Ohio,  459;  Ashtabula  Harbor,  Ohio,  460;  Conneaut  Harbor,  Ohio,  461; 
examination,  463. 
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Iir  THE  CHARGE  OF  MaJ.  THOMAS  W.  SyMONS,  CORPS  OF  ENGINEERS — 

Erie  Harbor,  Pa.»  463;  harbor  at  Dunkirk,  N.  Y.,  464;  Buffalo  Harbor,  N.  T.,  466; 
ToDawanda  Harbor  and  Niagara  River,  N.  Y.,469;  Niagara  River  from  Tonawanda 
to  Port  Day,  N.  Y.,  470;  Wilson  Harbor,  N.  Y.,  471 ;  removing  sunken  vessels  or  crafb 
obetrnctinc  or  endangering  navigation,  examination  and  surveys^  472^  report  upon 
House  bill  No.  7775,  54th  Congress,  first  session,  providing  for  widening  the  locks 
of  Erie  Canal,  N.  Y.,  473. 

In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engineers — 

Harbor  at  Charlotte,  N.  Y,,  harbor  at  Pultneyville,  N.  Y.,  474;  harbor  at  Great  Sodns 
Bay,  N.  Y.,  harbor  at  Little  Sodus  Bay,  N.  Y.,  475;  harbor  at  Oswego,  N.  Y.,  476; 
harbor  at  Sacketts  Harbor,  N.  Y.,  harbor  at  Cape  Vincent,  N.  Y.,  477 ;  shoals  between 
Sister  Islands  and  Crossover  Light,  and  between  Ogdensburg  and  the  foot  of  Lake 
Ontario,  St.  Lawrence  Kiver,  478 ;  harbor  at  Ogdensburg,  N.  Y.,  479:  harbor  at  Bur- 
lington, Vt.,  channel  between  North  and  South  Hero  islands,  Lake  Champlain,  Vt., 
480;  Otter  Creek,  Vt.,  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  481;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation^  examinations  and 
surveys,  482;  report  upon  House  bill  No.  ^07^  54th  Congress,  first  session,  provid- 
ing for  widening  the  locks  of  Oswego  Canal,  N.  Y.,  483. 

PACIFIC  COAST. 

IX  THE  CHARGE  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS— 

Oakland  Harbor,  Cal.,  484. 

In  the  CHARGE  OF  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers — 

San  Luis  Obispo  Harbor,  Cal.,  485;  Wilmington  Harbor,  Cal.,  486;  San  Diego  Harbor, 
Cal.,  examinations  and  surveys,  487. 

In  the  charge  of  Capt.  Cassius  E.  GirxEiTE,  Corps  of  Engineers— 

San  Joaquin  River,  Cal.,  488;  Mokelumne  River,  Cal.,  489;  Sacramento  and  Feather 
rivers,  Cal.,  490;  Napa  River,  Cal.,  491;  Petalnraa  Creek,  Cal.,  Humboldt  Harbor 
and  Bay,  Cal.,  492,  examinations,  494. 

In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Engineers — 

PortOrford  Harbor,  Oreg.,  494;  Coquille  River,  Oreg.  (general  improvement),  495; 
Coquille  River,  Oreg.,  between  Coquille  City  and  Myrtle  Point,  entrance  to  Coos 
Bay  and  Harbor,  Oreg.,  496;  harbor  at  Coos  Bay,  Ore^.  (dredging),  497;  Coos  River, 
Oreg.,  Umpqua  River,  Oreg.,  mouth  of  Siuslaw  River,  Oreg.,  498;  Alsea  River, 
Oreg.,  Yaqnina  Bay,  Orog.,  499;  Nestugga  River,  Oreg.,  Tillamook  Bay  and  Bar, 
Greg.,  501;  mouth  of  Columbia  River,  Oreg.  and  Wash.,  Columbia  River,  Oreg., 
balow  Tongue  Point,  592;  Columbia  and  Lower  Willamette  rivers  below  Portland, 
Greg.,  503;  Columbia  River  between  Vancouver,  Wash.,  aud  the  mouth  of  Willa- 
mette River,  canal  at  the  Cascades,  Columbia  River,  Oreg.,  504;  operating  and  care 
of  oanal  and  locks  at  the  Cascades  of  the  Columbia  River,  Oreg.,  Columbia  River 
at  Three  Mile  Rapids,  and  the  construction  and  equipment  of  a  boat  railway  from 
the  foot  of  The  Dalles  Rapids  to  the  head  of  Celilo  Falls,  Oreg.  and  Wash.,  505; 
Willamette  River  above  Portland  and  Yamhill  River,  Oreg.,  506;  gauging  waters 
of  Columbia  River,  Oreg.  and  Wash.,  507. 

In  the  charge  of  Capt.  Harrt  Taylor,  Corps  of  Engineers— 

Willapa  River  and  Harbor,  Wash.,  508;  Grays  Harbor  and  bar  entrance,  Wash.,  509; 
Chehalis  River,  Wash.,  510;  Puget  Souna  and  its  tributary  waters,  Wash.,  511; 
harbor  at  Olympia,  Wash.,  512:  waterway  connecting  Pnget  Sound  with  lakes 
Union  and  Washington,  513;  Everett  Harbor,  Wash.,  515;  Swinomish  Slough, 
Wash.,  516;  Columbia  Kiver  from  Rock  Island  Rapids  to  Foster  Creek  Rapids, 
Wash.,  517;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash..  518;  Cowlitz 
River,  Wash.,  520;  Clearwater  River,  Idaho,  Kootenai  River,  Idaho,  between 
Bonners  Ferry  and  the  international  boundary  line,  521;  Flathead  River,  Mont., 
522 ;  examinations  and  surveys,  523. 

EXAMINATIONS,    SURVEYS,   AND    CONTINGENCIES    OF    RIVERS    AND 

HARBORS 524 

SURVEY  OF  PORTLAND  CHANNEL  (CANAL),  ALASKA. 
In  the  CHAJtOE  of  Capt.  D.  D.  Gaillard,  Coups  of  Engineers 524 


VIII  CONTENTS. 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

LiKUT.    Commander    Danibl   Delehanty    and    Lieut.    John    F.    Parker, 
U.  S.  N.,  Supervisors 524 

MISSISSIPPI  RIVER  COMMISSION 525 

MISSOURI  RIVER  COMMISSION 527 

CALIFORNIA  DfiBRIS  COMMISSION 528 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Under  authority  of  special  acts  of  Congreee, — (1)  Bridge  of  the  Boonville  and  Howard 
County  Bridge  Company  across  Missouri  River  at  Boonyille,  Mo.,  (2)  bridge  of 
the  Yankton  Bridge  Company  across  Missouri  River  at  Yankton,  S.  Dak.,  (3) 
bridge  of  the  Union  Railroad  Company  across  Monongahela  River  between  Port 
Perry  and  Mifflin  Township,  Pa.,  (4)  bridge  of  the  city  of  Detroit,  Mich.,  across 
west  channel  of  Detroit  River,  529;  (.5)  bridge  of  the  Braddock  and  Duquesne 
Bridge  Company  across  Monongahela  River  between  Braddock  and  Mifflin  town- 
sliips,  Pa.,  (6)  bridge  of  the  Aninsas  Harbor  Terminal  Railway  Company  across 
Corpus  Chiisti  Channel  (Morris  and  Cummings  Ship  Channel),  Tex.,  (7)  bridge  of 
the  Delta  Cooperage  Company  and  the  Yazoo  and  MissiHsippi  Valley  Railroad 
Company  across  Tallahatchie  River  at  Pliilipp,  Miss.,  (8)  bridge  of  Roane  County, 
across  Clinch  River  at  Kingston,  Tenn.,  (9)  bridge  of  the  Mobile  and  Ohio  Rail- 
road Company  across  Cahaba  River,  in  Bibb  County,  Ala.,  (10)  bridge  of  the 
Mobile  and  Ohio  Railroad  Com]»any  across  Alabama  River,  near  Montgomery,  Ala., 
(IL)  bridge  of  Marion  County,  Miss.,  across  Pearl  River,  (12)  bridge  of  the  citv  of 
Monroe,  La.,  across  Ouachita  River  at  De  Siard  street,  (13)  bridge  of  the  Mobile 
and  Ohio  Railroad  Company  across  Warrior  River,  in  Tuscaloosa  County,  Ala., 
530;  (14)  bridge  of  the  St.  Francis  Bridge  and  Turnpike  Company  across  Lake  St. 
Francis  at  or  near  Lake  City,  Ark.,  (1.5)  bridgo  of  the  Northern  New  York  Rail- 
road Company  across  St.  Lawrence  River,  near  Hogansburg,  N.  Y.,  531. 

Vvder  authority  of  State  laics. — (1)  Bridge  of  the  Texarkana  and  Fort  Smith  Railway 
Company  across  Neches  River  at  Beaumont,  Tex.,  (2)  bridge  of  the  Seattle  and 
Rainier  Beach  Railway  Company  across  Black  River,  Wash.,  (3)  bridge  of  the 
Kansas  City,  Shreveport  and  Gulf  Railway  Company  across  Calcasieu  River  at 
Lake  Charles,  La.,  (4)  bridge  of  the  Lake  Shore  and  Michigan  Southern  Railway 
Company  across  Swan  Creek  at  Toledo,  Ohio,  (5)  bridge  of  the  Kansas  City. 
Osceola  and  Southern  Railway  Company  across  Osage  River  at  Osceola,  Mo.,  (6) 
bridge  of  Bristol  County,  Mass.,  across  Acushnet  River  between  New  Bedford  and 
Fairhaven,  531 ;  (7)  bridge  of  the  Queen  Anne's  Railroad  Company  across  Chop- 
tank  River  at  Denton,  Md.,  (8)  bridge  of  the  city  of  New  York  across  East  River 
at  Delancey  street,  (9)  bridge  of  the  city  of  Appleton,  Wis.,  across  United  States 
Fox  River  Canal  at  John  street,  (10)  bridge  of  the  city  of  Green  Bay,  W^is.,  across 
East  River,  (11)  bridge  of  the  city  of  Green  Bay,  Wis.,  across  Fox  River  at  Main 
street,  (12)  bridge  ot  Monmouth  and  Ocean  counties,  N.  J.,  across  Manasquan 
River  between  Manasquan  and  Point  Pleasant,  (13)  bridge  of  the  town  of  Jeaner- 
ette.  La.,  across  Bayou  Teche,  (14)  bridge  of  Essex  County,  Mass.  (Essex  Bridge), 
across  Beverly  Harbor  between  Salem  and  Beverly,  532;  (15)  bridge  of  the  Superior 
Rapid  Transit  Railway  Company  and  the  Duluth  Street  Railway  Company  across 
St.  Louis  River  between  Dnluth,  Minn.,  and  Superior,  W^is.,  (16)  bridge  of  Shasta 
County,  Cal.,  across  Sacramento  River  at  Balls  Ferry,  (17)  bridge  of  the  New  York, 
New  Haven  and  Hartford  Railroad  Company  across  Pequonnock  River  at  Bridge- 

Eort,  Conn.,  (18)  bridge  of  the  West  Braddock  Bridge  (Company  across  Mononga- 
ela  River  at  Rankin,  Pa.,  (19)  bridge  of  the  town  of  Hempstead,  N.  Y.,  across 
Long  Beach  Channel  from  Barnum  Island  to  Inner  Beach,  (20)  bridge  of  the  city 
of  Menasha,  W^is.,  across  Fox  River,  (21)  bridge  of  the  town  of  Oyster  Bay,  N.  Y., 
across  Mill  Neck  Creek  Inlet  from  Aliens  Point  at  Mill  Neck  to  Pine  Island  at  Bay- 
ville,  (22)  bridges  of  the  Chicago  and  Northwestern  Railway  Company  across 
Kinnickinick  River  at  Milwaukee,  Wis.,  (23)  bridge  of  the  New  York,  ^hiladel- 

Shia  and  Norfolk  Railroad  Company  across  the  Southern  Branch  of  Elizabeth 
liver  at  Norfolk,  Va.,  (24)  bridge  of  the  Astoria  and  Columbia  River  Railroad 
Company  across  Blind  Slough,  Oreg.,  (25)  bridge  of  the  St.  Joseph  Valley  Railway 
Comi>any  across  St.  Joseph  River,  Mich.,  (26)  bridge  of  Jefferson  County,  Tex., 
across  Hillebrandt  Bayou,  (27)  bridge  of  the  Allegheny  and  Westmoreland  Bridge 
Company  across  Youghiogheny  River  at  Sutcrville,  Pa.,  533;  (28)  bridge  of  the 
city  of  Philadelphia,  Pa.,  across  Schuylkill  River,  (29)  bridge  of  the  city  of  New 
Haven,  Conn.,  across  Mill  River  at  Chapel  street,  (30)  bridge  of  Mr.  J.  B.  Levert 
across  Bayou  Teche,  in  St.  Martin  Parish,  La.,  (31)  bridge  of  the  Houston,  East 
and  West  Texas  Railway  Company  across  Trinity  River  above  Marianna,  Tex., 
(32)  bridge  of  the  town  of  Yarmouth,  Me.,  across  Casco  Bay,  between  Cousins 
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and  Littlejohns  islands,  (33)  bridge  of  the  Lake  Shore  and  Michigan  Sonthem 
Railway  Company  across  Ashtalmla  River  at  Ashtabnla,  Ohio,  (34)  bridge  of  the 
city  of  Brooklyn,  N.  Y.,  across  Coney  Island  Creek  from  West  Seventeenth  street 
to  West  Kighteenth  street,  (35)  bridge  of  the  city  of  Manitowoc,  Wis.,  across 
Manitowoo  River  at  Main  street,  (36)  bridge  of  the  Portsmouth,  Kittery  and  York 
Street  Railway  Comjmny  across  Piscataqna  River  channel  between  Kittery  and 
Kadgers  Island,  Me.,  (37)  bridge  of  the  Portsmouth,  Kittery  and  York  Street  Rail- 
way Company  across  Brave  Boat  Harbor  between  Kittery  and  York,  Me.,  (38) 
bridge  of  the  city  of  Port  Huron,  Mich.,  across  Black  River  at  Tenth  street,  (39) 
bridges  of  the  town  of  Bourne,  Mass.,  across  Monument  and  Back  rivers,  (40) 
bridge  of  St.  Martin  Parish,  La.,  across  Bayou  Teche  at  St.  Marti nville,  (41)  bridge 
of  Walton  County  across  Alequa  Creek  near  Portland,  Fla.,  534;  (42)  temporary 
bridge  of  the  Union  Street  Railway  Company  across  Acushnet  River  between 
Popes  Island  and  Fish  Island,  New  Bedford  Harbor,  Mass.,  (43)  bridge  of  the  Ver- 
mont and  Province  Line  Railroad  Company  across  Missisnnoi  Bay  at  Alborgh 
Point,  Yt.,  (44)  bridge  of  Iben'ille  Parish  across  Bayou  Plaquemine  at  Plaque- 
mine,  La.,  535. 
Alterations. — (1)  Bridge  of  the  Southern  Pacific  Company  across  Oakland  Harbor, 
Cal.,  at  Alice  street;  (2)  bridge  of  the  city  of  Brooklyn  and  the  county  of  Qaeens, 
N.  Y.,  across  Newtown  Creek,  at  Vernon  avenue,  Long  Island  City;  (3)  bridge  of  the 
city  of  Portland  (Tukeys  Bridge),  across  Back  Cove,  Portland  Harbor,  Me.,  536. 

BRIDGE  OBSTRUCTING  NAVIGATION. 

Bridge  of  the  city  of  New  York  across  Harlem  River  at  One  hundred  and  fifty-sixth 
street,  536. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 536 

MISCELLANEOUS. 

REPAIR    OF    THE    AQUEDUCT   BRIDGE    ACROSS    POTOMAC    RIVER    AT 

WASHINGTON,  D.  C. 

In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engineers 536 

MAINTENANCE    AND    REPAIR    OF     WASHINGTON     AQUEDUCT     AND    IN- 
CREASING THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C. 

In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen  and  Caft.  D.  D.  Gaillard,  Corps 
of  Engineers — 

Washington  Aqueduct,  537;  increasing  the  water  supply  of  Washington,  D.  C,  540k 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

In  the  charge  of  Col.  (now  Brig.  Gen.)  John  M.  Wilson,  Corps  of  Enginkers, 
Col.  Theo.  A.  Bingham,  U.  8.  A.,  and  Lieut.  John  S.  Sewell,  Corps  of  En- 
gineers   542 

NORTHERN  AND  NORTHWESTERN  LAKES. 

SrBVSYS,  printing,  and  issuing  of  charts,  544,  545;  correcting  engraved  plates,  esti- 
mates, preservation  of  bench  marks  along  the  Erie  Canal,  546;  examination  of 
shoals  iu  Lake  Erie,  water  leyels,  547. 

MAPS  AND  PLANS 547 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  dnty  at  headquarters  of  military  departments,  547;  operations  in 
Department  of  the  Missonri,  Department  of  the  Columbia,  Department  of  Cali- 
fornia, 548;  Department  of  the  Colorado,  549. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR  MAPS 549 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Offigbbs  on  dnty,  550. 
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Changes  in  persouuel  dnring  the  year,  members,  summary  of  reports,  553;  inBpe< 
tion  of  sites  for  defense  of  New  Orleans,  La.,  and  the  month  of  the  Mississipp 
River,  additional  duties  of  members,  556. 

APPENDIX    No.  2. 

REPORT  OF  MAJ.  JOHN  G.  D.  KNIGHT,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.T.,  559;  United  States  Engineer  School,  562;  Battalion  oi 
Engineers,  570;  Engineer  Depot,  574. 

APPENDIX    No.  3. 

FORTIFICATIONS,  FISCAL  YEAR  1896-97. 

A)  Coasts  of  Maixb  and  New  Hampshire.  (In  the  oharse  of  Lient.  Col.  A.  N. 
Damrell  and  M%j.  R.  L.  Hoxie,  Corps  of  Engineers.) — Portland  Harbor,  Me.,  581; 
Portsmouth  Harbor,  N.  H.,  597. 

B)  Boston  Harhor,  Mass.  (In  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of 
Engineers. )— 600. 

C)  Southeast  Coast  of  Massachusetts  and  Rhode  Island.  (In  the  charge  of 
Maj.  D.  W.  Lock  wood,  Corps  of  Engineers.) — Narragansett  Bay,  603. 

D)  Eastern  Entrance  to  Lono  Island  Sound.  (In  the  charge  of  Maj.  Smith 
S.  Leach,  Corps  of  Engineers.)— 608. 

E)  New  York  Harbor,  N.  Y. — At  Eastern  Entrance,  on  Islands  in  Harbor, 
AND  ON  Staten  ISLAND.  (In  the  charge  of  Maj.  H.  M.  Adams  and  Maj.  John  G.  D. 
Knight,  Corps  of  Engineers.) — 610;  soa  wall  at  Fort  Schuyler,  611;  Staton  Island, 
613. 

F)  New  York  EU^rbor,  N.  Y.—At  Southern  Entrance,  on  Long  Island,  and  on 
Sandy  Hook.  (In  the  charge  of  Col.  G.  L.  Gillespie  and  Lieut.  Col.  William 
Ludlow,  Corps  of  Engineers.) — Long  Island,  614;  Sandy  Hook,  618. 

G)  Delaware  River,  N.  J.,  Pa.,  and  Del.  (In  the  charge  of  Maj.  C.  W.  Ray- 
mond, Corps  of  Engineers.)— 628;  Fort  Mifflin,  Pa.,  638;  Red  Bank,  N.  J.,  639. 

H)  Baltimore,  Md.  (In  the  charge  of  Col.  Peter  C.  Hains,  Corps  of  Engineers.) — 
Fort  McHenry,  Md.,  639;  Rock  Point,  Md.,  649. 

I)  Washington,  D.  C.  (In  tho  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engi- 
neers.)— 650. 

J)  Hampton  Roads,  Va.  (In  the  charge  of  Capt.  Thos.  L.  Casey,  Corps  of  Engi- 
neers.)— 666;  sewerage  system,  Fort  >louroe,  663. 

K)  Coast  of  North  Carolina.  (In  the  charge  of  Lieut.  Col.  D.  P.  Heap  and 
(Japt.  W.  E.  Craighill,  Corps  of  Engineers.) — 670. 

L)  Coast  op  South  Carolina.  (In  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps 
of  Engineers.  )^^5. 

M)  Coast  OF  Georgia  and  Cumbbrland  Sound.  (In  the  charge  of  Capt.  O.  M. 
Carter,  Corps  of  Engineers.) — 700. 

N)  Coast  of  Florida.  (In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benvanrd,  Corps  of 
Engineers.  )--Fort  Marion,  702;  Key  West,  703. 

O)  Pensacola,  Fla.    (In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers.) — 714. 

P)  Mobile,  Ala.,  and  Mississippi  Sound.  (In  the  charge  of  Maj.  \vm.  T.  Rossell, 
Corps  of  Engineers.  )--721. 

Q)  New  Orleans,  La.  (In  the  charge  of  Maj.  James  B.  Quinn  and  Lieut.  C.  S. 
Rioh^,  Corps  of  Engineers.) — 727. 

R)  Galveston,  Tex.    (In  the  charge  of  Maj.  A.  M.  Miller,  Corns  of  Engineers.)  —737. 

8)  Lake  Ports  in  New  York.— (In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of 
Engineers.)— Fort  Niagara,  743;  Fort  Montgomery,  744. 

T)  San  Dikgo,  Islands  in  San  Francisco  Bay,  and  North  Side  of  San  Fran- 
cisco Bay,  Cal.  (In  the  charge  of  M^j.  Chas.  £.  L.  B.  Davis,  Corps  of  Engineers. ) — 
San  Francisco,  744 ;  San  Diego,  745. 

U)  San  Francisco,  Cal.,  on  South  Side  op  San  Francisco  Bay.  (In  the  charge 
of  Col.  Chas.  R.  Suter,  Corps  of  Engineers.)— 748. 

V)  Mouth  of  Columbia  River.     (In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of 

Engineers.)— 756. 

(W)  PuGET  Sound,  Wash.    (In  the  charge  of  Capt.  Harry  Taylor,  Corps  of  Engi- 
neers.)—763. 
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EIVER8    AND    HARBORS. 
APPENDIX  A. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  A.  N.  DAMRELL 

AND  MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvkmknts. — Lubec  Channel,  Me.,  770:  Moosabeo  Bar,  Me.,  771;  Narraguagus 
River,  Me.,  773;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor, 
Me.,  775:  harbor  at  Sullivan  Falls,  Me.,  776:  Union  River,  Me.,  777;  Bagaduce 
River,  Me.,  778;  Penobscot  River,  Me.,  779;  Belfast  Harbor,  Me.,  781;  harbor  at 
Camden,  Me.,  782;  harbor  at  Rockland,  Me.,  783;  Carvers  Harbor,  Vinalhaven, 
Me.,  Georges  River,  Me.,  785;  Kennebec  River,  Me.,  787;  Sasanoa  River,  Me.,  789; 
Portland  Harbor,  Me.,  790;  Saco  River,  Me.,  792;  Bellamy  River,  N.  H.,  Cocheco 
River,  N.  H.,  794;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  796;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  798. 

EXAMIXATIONS  AND  SURVEYS. — Chandlors  Kiver,  Me.,  798;  Union  River,  near  Ells- 
worth, Hancock  County,  Me.,  800;  south  channel  of  branch  of  Penobscot  River, 
in  Frankfort^  Waldo  County,  Me.,  with  a  view  of  removing  wreck,  801;  Boothbay 
Harbor,  Me.,  802;  Oyster  Kiver,  N.  H.,  804;  St.  Croix  River,  below  Calais,  Me. 
and  N.  B.,  805;  Machias  River,  Me.,  from  Machias  to  Machiasport,  809;  Bangor 
Harbor  and  Penobscot  River,  including  month  of  Kenduskeag  River,  Me.,  811; 
Harraseeket  River,  Me.,  815;  Royal  River,  Me.,  816;  Exeter  River,  N.  H.,  818. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  8^  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvements. — Newburyport  Harbor,  Mass.,  824;  Merrimac  River,  Mass.,  827; 
Powow  River,  Mass.,  829;  Essex  River,  Mass.,  830;  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  Mass.,  832 ;  harbor  at  Qloucester,  Mass.,  835 ;  harbor  at  Manchester,.Mas8., 
837;  harbor  at  Lynn,  Mass.,  839:  Mystic  and  Maiden  rivers,  Mass.,  841;  harbor  at 
Boston,  Mass.,  843 ;  Town  River,  Mass.,  848 :  Weymouth  River,  Mass.,  849;  harbor  at 
Scitnate,  Mass.,  8ol;  harbor  at  Plymoutn,  Mass.,  854;  harbor  at  I^ovincetown, 
Mass.,  856;  harbor  at  Chatham,  Mass.,  858;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  859. 

ExAMiXATiONS  AND  SURVEYS. — Duxbury  Harbor,  Mass.,  860;  Duxbury  Beach, 
Mass.,  862;  Gurnet  Rock  and  other  rocks  at  mouth  of  Plymouth  Harbor,  Mass.,  863; 
approaches  of  the  Cape  Cod  Ship  Canal,  Mass.,  864 ;  Merrimac  River,  Mass.,  between 
Newburyport  and  Haverhill,  8to  ;  Manchester  Harbor,  Mass.,  with  a  view  of  secur- 
ing 8-foot  depth,  866;  Manchester  Harbor,  Mass.,  for  6-foot  depth,  869;  Marblehead 
Harbor,  Mass.,  for  sea  wall,  870;  Lynn  Harbor,  Mass.,  872;  Weymouth  (Back) 
River,  Mass.,  873;  Neponset  River,  Mass.,  875;  harbor  at  Plymouth,  Mass.,  877; 
Provincetown  Harbor,  Mass.,  for  dike  to  protect  the  same,  878. 

Harbor  Lines.— Charles  River,  at  Cambridge,  Mass.,  881. 

APPENDIX  0. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Impboyements. — Harbor  of  refuge  at  Hyannis,  Mass.,  884;  harbor  of  refuge  at  Nan- 
tacket,  Mass.,  886 ;  Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  890 ;  Vine- 
yard Haven  Harbor,  Mass.,  892;  Woods  Hole  Channel,  Mass.,  894;  New  Bedford 
Harbor,  Mass.,  897;  Canapitsit  Channel,  Mass.,  900;  Taunton  River,  Mass.,  901; 
Sakonnet  River,  R.  I.,  904;  Pawtucket  River,  R.  I.,  905;  Providence  River  and 
Narragansett  Bay,  R.  I.,  908;  Green  Jacket  ShoaL  Providence  River,  R.  I.,  911; 
Wicklord  Harbor,  R.  L,  913;  Newport  Harbor,  R.  I.,  915;  harbor  of  refuge  at 
Point  Judith,  R.  I.,  918;  entrance  to  Point  Judith  Pond,  R.  I.,  921;  harbor  of  ref- 
uge at  Block  Island,  R.  I..  922;  Great  Salt  Pond,  Block  Island,  R.  I.,  925;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  927. 

ExAinNATiON  AND  SURVEYS. — For  obtaining  a  channel  through  Conanicut  Island, 
Narragansett  Bay,  R.  I.,  928;  channel  in  New  Bedford  Harbor,  Mass.,  leadinjjp  to 
the  bndge  between  that  city  and  Fairhaven,  930 ;  Mount  Hope  Bay  and  Fall  River 
HartN>r,  Mass.,  931;  Sakonnet  Point,  R.  I.,  934 ;  easterly  breakwater  to  shore.  Point 
Judith,  at  Point  Judith  harbor  of  refuge,  R.  I.,  937. 
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APPENDIX  D. 

REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvements.— Pawcatuck  River,  R.  I.  and  Conn.,  940:  harbor  of  refuge  at  Stoi 
inji^n,  Conn.,  942;  Mystic  River,  Conn.,  944;  Thames  6iver,  Conn.,  946;  Connec 
ieut  River  below  Hartford,  Conn.,  948;  harbor  of  refuge  at  Duck  Island,  Conn 
951;  New  Haven  Harbor,  Conn.,  953;   breakwaters  at  New  Haven,  Conn.,  95fi 
Hounatonic  River,  Conn.,  956;  Bridgeport  Harbor,  Conn.,  958;  Saugatuck  Rive 
and  Westport  Harbor,  Conn..  961;  Norwalk  Harbor,  Conn.,  9^;  Five  Mile  Rive 
Harbor,  Conn.,  965;  Stamfora  Harbor,  Conn.,  967;  harbor  at  Cosoob  and  Mianu 
River,  Conn.,  969;  Greenwich  Harbor,  Conn.,  970. 

Surveys. — Niantic  Harbor,  Conn.,  972;  New  Haven  Harbor,  Conn.,  974;  Housatonic 
River,  Conn.,  979;  Southport  Harbor,  Conn.,  986. 

Harbor  Lines. — Bridgeport,  Conn.,  988. 

APPENDIX  E. 

REPORT  UPON  WORKS  IN  THE  CHARGE   OF  COL.  G.  L.  GILLESPIE  AND 
LI^UT.  COL.  WILLIAM  LUDLOW,  CORPS  OF  ENGINEERS. 

Improvements. — Hudson  River,  N.  Y.,  996;  harbor  at  Saugerties,  N.  Y.,  1010:  har- 
bor at  Rondout,  N.  Y.,  1013;  harbor  at  Peekskill,  N.  Y.,  1016;  Harlem  River,  N.  Y., 
1019;  East  River  and  Hell  Gate,  N.  Y.,  1026;  New  York  Harbor,  N.  Y.,  1031;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1039. 

Examinations  and  Survey. — Catskill  Creek,  N.  Y.,  1041;  Nyack  Harbor,  N.  Y., 
1014;  Wallabout  Channel,  N.  Y.,  1047;  Coney  Island  Channel,  N.  Y.,  1048;  Coney 
Island  Creek,  N.  Y.,  1050;  New  York  Harbor,  N.  Y.,  from  the  Narrows  to  the  sea, 
with  a  view  of  obtaining  a  depth  of  35  feet  at  mean  low- water  mark,  1053. 

Harbor  Lines. — Hudson  River  from  West  Twenty- third  street  to  West  Eighty-first 
street.  New  York  City,  1067;  Hudson  River,  both  sides,  from  Battery  Place  to  West 
Twenty-third  street,  New  York  City,  and  from  Morris  (^anal  Basin  to  abreast  Balls 
Ferry, N.  J.,  1070;  Ellis  Island,  New  York  Harbor,  1075;  Harlem  River  and  Spay  ten 
Duyvil  Creek,  New  York  City,  1077;  East  River,  near  the  foot  of  East  Eighty- 
eighth  street.  New  York  City,  1081. 

APPENDIX  F. 

REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements.— Port  Chester  Harbor,  N.  Y.,  1084;  Mamaroneck  Harbor,  N.  Y., 
1087;  East  Chester  Creek,  N.  Y.,  1089;  Bronx  River,  N.Y.,  1093:  Mattitack  Harbor, 
N.  Y.,  1095;  Port  Jefferson  Harbor,  N.  Y.,  1097;  Huntington  Harbor,  N.  Y.,  1100; 
Glencove  Hiirbor,  N.  Y.,  1103;  Flushing  Bay.  N.  Y.,  1106:  Patchogue  River,  N.  Y., 
1108;  Browns  Creek,  Sayville,  Long  Island,  N.  Y.,  1111 ;  Canarsie  Bay,  N.  Y.,  1114; 
Bay  Ridge  Channel,  the  triangular  area  between  Bay  Ridge  and  Red  Hook  chan- 
nels, andRod  Hook  and  Buttermilk  channels,  in  the  harbor  of  New  York,  1117; 
Gowauus  Creek  Channel,  N.  Y.,  1122;  Newtown  Creek,  N.  Y.,  1125;  Passaic  River, 
N.  J.,  1128;  channel  between  Staten  Island  and  New  Jersey,  1130;  Elizabeth  River, 
N.  J.,  liai;  Raritan  River,  N.  J.,  1136;  South  River,  N.  J.,  1139;  Raritan  Bay,  N. 
J.,  1142;  Matta wan  Creek,  N.  J.,  1145;  harbor  at  Keypurt,  N.  J.,  1147;  Shoal 
Harbor  and  Comp ton  Creek,  N.  J.,  1150;  Shrewsbury  River,  N.  J.,  1152;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1156. 

Examinations  and  Surveys. — For  channel  connecting  Flushing  Bay  and  Newtown 
Creek,  N.Y.,  1159;  Roslyn  Harbor,  N.Y.,  1161;  harbor  at  Oyster  Bay,  N.  Y.,  1163 ; 
Lloyds  Harbor,  with  a  view  to  its  connection  with  Cold  Spring  Bay,  N.  Y.,  1165; 
Northport  Harbor,  N.  Y.,  1167 ;  Smithtown  Harbor,  N.  Y.,  1168;  channels  to  Far 
Rockaway  and  Inwood,  N.  Y.,  1170;  Babylon  Creek,  N.  Y.,  1172;  East  Chester  Creek, 
N.  Y.,  1175;  Bay  Ridge  Channel,  the  triangular  area  between  Bay  Ridge  and  Red 
Hook  channels,  and  Red  Hook  and  Buttermilk  channels.  New  York  Harbor,  for 
channels  30  and  35  feet  deep  at  mean  low  water,  1177 ;  Gk>wanas  Creek,  N.  Y.,  1180; 
channel  between  the  Battery  and  Governors  Island,  N.  Y.,  1182 ;  Elizabeth  River, 
N.  J.,  1185 ;  Rahway  River,  N.  J.,  1187. 
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PART    II. 
APPENDIX  G. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

IMPROVEMKNTS.— Delaware  River,  N.  J.  and  Pa.,  1192;  harbor  between  Philadelphia, 
Pa.,  and  Camden,  N.  J.,  1205;  Sohnylkill  River,  Pa.,  1211;  ice  harbor  at  Marcus- 
hook,  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1213;  Delaware  Break- 
water, Del.,  1214;  harbor  of  refage,  Delaware  Bay,  Del.,  1216;  Rancocas  River,  N. 
J.,  1219;  Alloway  Creek,  N.  J.,  1220;  Dennis  Creek,  N.  J.,  1222;  Cooper  Creek,  N.  J., 
1223;  Goshen  Creek,N.  J.,  1225;  removing  sunken  vessels  or  craft  obstrncting  or 
endajigering  navigation,  1227. 

Examinations  and  Survet.— Bamegat  Bay,  N.  J.,  between  Mantoling  (Mantol- 
oking)  and  BAv  Head,  1229 :  Tuokerton  Creek,  N.  J.,  and  flats  at  mouth  thereof, 
1230;  Wading  River,  N.  J.,  1233;  Beach  Thoroughfare,  N.  J.,  at  and  near  the  meet- 
ing of  tides  from  Absecon  and  Egg  Harbor  Inlet,  1235;  Oldmans  Creek,  N.  J.,  1238; 
Dividing  Creek,  N.  J.,  1242;  Salem  River,  N.  J.,  1245. 

APPENDIX  H. 

REPORT  OF  WM.  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  ENGI- 
NEERS, UNITED  STATES  ARMY,  RETIRED. 

iMPROVKMEin'S.— Wilmington  Harbor,  Del.,  1250;  Nanticoke  River,  Del.  and  Md.. 
1260;  Appoquinimink  River,  Del.,  1261;  Smyrna  River,  Del.,  1263:  Murderkill 
River,  D«1m  1266;  Mispillion  River,  Del.,  1268;  Broadkiln  River,  Del.,  mland  water- 
way from  Chincoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  1270; 
Susquehanna  River,  above  and  below  Havre  de  Grace,  Md.,  1272;  Chester  River, 
Md.,  from  Crumpton  to  Jones  Landing,  1273;  Choptank  River,  Md.,  1275:  L% 
Trappe  River,  Md.,  1276;  Warwick  River,  Md.,  1277;  Broad  Creek  River,  Del., 
1278;  Wicomico  River,  Md.,  1280;  Manokin  River,  Md.,  1282;  Pocomoke  River. 
Md.,  below  Snow  Hill,  1284;  Queonstown  Harbor,  Md.,  1^;  Rockhall  Harbor  ana 
inner  l^arbor  at  Rockhall,  Md.,  1287;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  1288. 

Examinations  and  Survets.— St.  Jones  River,  Del.,  1290;  Mispillion  River,  Del., 
1291:  Cedar  Creek,  Del.,  1293;  La  Trappe  River,  Md.,  1295;  Cambridge  Harbor, 
Md.,  1296. 

APPENDIX  I. 
REPORT  OF  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improwmknts. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1299;  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1306;  harbor  of  southwest 
Baltimore  (Spring  Garden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1307. 

SuRVSTS. — Baltimore  Harbor.  Md.,  with  a  view  to  securing  a  channel  30  feet  in 
depth,  1308;  Annapolis  Harbor,  Md.,  1309. 

APPENDIX  J. 

REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improyrmknts. — Potomac  River  at  Washington,  D.  C,  1313;  Occoquan  Creek,  Va., 
1321;  Aquia  Creek,  Va.,  1324;  Nomini  Creek,  Va.,  1326;  Lower  Machodoc  Creek, 
Va.,  ia»;  Rappahannock  River,  Va.,  1331;  Urbana  Creek,  Va.,  1335;  York  River, 
Va.,  1337;  Mattaponi  River,  Va.,  1342;  Pamunkey  River,  Va.,  1344;  James  River, 
Va.,  1346;  protection  of  Jamestown  Island,  Va.,  1349. 

SURVRY. — Chapel  Point  Harbor,  Md.,  1350. 

APPENDIX  K. 
REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvrmrnts.— Harbor  at  Norfolk  and  its  approaches,  Va.,  1353;  Western  Branch 
of  Elizabeth  River,  Va.,  1365 ;  Nansemond  River,  Va.,  1367 ;  Appomattox  River,  Va.. 
1369;  harbor  at  Cape  Charles  City,  Va.,  1370;  Nandua  Creek,  Va.,  1373;  inland 
water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck 
Sound,  1374;  North  Landing  River,  Va.  and  N.  C,  1376;  Roanoke  River,  N.  C, 
1377;  Pasquotank  River,  N.  C.,  1378;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  1379. 
TATiONfl.— Caslue  River,  N.  C,  1381;  Potecasi  Creek,  N.  C,  1383. 
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APPENDIX  L. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  D.  P.  HEAP  AN 

CAPT.  W.  E.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements. — Ocracoke  Inlet,  N.  C,  1385;  Fishing  Creek,  N.  C,  1387;  PanoJic 
and  Tar  rivera,  N.  C,  1388;  Contentnia  Creek,  N.  C,  1389;  Trent  River,  N.  C 
1391;  Nense  River,  N.  C,  1393;  inland  waterway  between  Newbern  and  Beaafoii 
N.  C,  via  Clubfoot,  Harlowe,  and  Newport  rivers,  1395:  harbor  at  Beaufort.  N.  C. 
1396;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  1398;  Nev 
River.  N.  C,  1399[North  Eaat  River,  N.  C,  140();  Black  River,  N.  C,  1402;  Capi 
Fear  River  above  Wilmington,  N.  C,  1404;  Cape  Fear  River,  N.  C,  at  and  belon 
Wilmington,  1406;  Lockwoods  Folly  River,  N.  C,  1417. 

Examination  and  Surveys. — Bogue  Inlet,  N.  C,  1418;  Ocracoke  Inlet,  N.  C,  1428: 
Pamlico  River,  N.  C,  and  harbor  at  Washington,  1425;  Neuse  River,  N.  C,  at  and 
below  Newbern,  1427;  Cape  Lookout  harbor  of  refuge,  N.  C,  1430;  Town  Creek^ 
Brunswick  County,  N.  C.,  1434. 

APPENDIX  M. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements. — Waccamaw  River,  N.  C.  and  S.  C,  1439;  Lumber  River,  N.  C.  and 
S.  C,  1442;  Little  Pedee  River,  S.  C,  1444;  Great  Pedee  River,  S.  C,  1447;  Mingo 
Creek,  S.  C.,  1450;  Winyah  Bay,  8.  C,  1452;  Santee  River,  S.  C,  1458;  Wateree 
River,  S.  C,  1465;  Congaree  River,  S.  C,  1468;  harbor  at  Charleston,  including 
Sullivan  Island  and  Mount  Pleasant  shore,  S.  C.,  1471;  Wappoo  Cut,  S.  C,  1479; 
Beaufort  River,  S.  C,  1482. 

Hakuor  Lines. — Ashley  and  Cooper  rivers,  at  Charleston  Harbor,  S.  C,  1487. 

APPENDIX  N. 
REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvements. — Savannah  Harbor,  Ga.,  1493;  Savannah  River,  between  Savannah 
and  Augusta,  Ga.,  1503;  Savannah  River,  above  Augusta,  Ga.,  1506;  Darien  Har- 
bor, Ga.,  1508;  Altamaha  River,  Ga.,  1513;  Oconee  River,  Ga..  1516;  Ocmulgee 
River,  Ga.,  1519;  Brunswick  Harbor,  Ga.,  1521;  Cumberland  Sound,  Ga.,  1526; 
inside  water  route  between  Savannah,  Ga.,  and  Fernandina,  Fla.,  1535;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1538. 

Survey. — Doboy  Bar,  Ga.,  1538. 

APPENDIX  O. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements. — St.  Johns  River,  Fla.,  1547;  Volusia  Bar,  Fla.,  1550;  Ooklawaha 
River,  Fla.,  1552;  St.  Augustine  Harbor,  Ma.,  1553:  Indian  River,  Negro  Cut,  and 
Jupiter  Inlet,  Fla.,  1554;  northwest  entrance,  Key  West  Harbor,  Fla.,  1555; 
Caloosaliatchee  River,  Fla.,  1557;  Charlotte  Harbor  and  Pease  Creek,  Fla.,  1559; 
Sara«ota  Bay,  Fla.,  1560;  Manatee  River,  Fla.,  1562;  Withlacoochee  River,  Fla., 
SuNvanee  River,  Fla.,  1564;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  1566. 

Examinations  and  Surveys. — Jupiter  Inlet,  Fla.,  1568;  Orange  River,  Fla.,  to  its 
confln<!>nce  with  the  Cu loofah atchee  River,  and  thence  to  the  Gulf  of  Mexico,  1569; 
inside  passage  from  Pun ta  Rasa  to  Charlotte  Harbor,  Fla.,  1572,  Hillsboro  Bay, 
Fla.,  from  Tampa  Bay  through  Hillsboro  Bay  and  River  to  the  city  of  Tampa,  1574 ; 
Clearwater  Harbor,  Fla.,  1578;  Crystal  River,  Fla.,  1580;  harbor  at  (^edar  Keys, 
Fla.,  1583;  Palmbeach,  Fla.,  1585;  Bi^cayue  Bay,  Fla.,  1588;  Tampa  Bay,  1596. 

APPENDIX   P. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

iMrROVEMBNTS. — Carrabellc  Bar  and  Harbor,  Fla.,  1603;  Apalachicola  Bay,  Fla., 
1(:05;  Apalachicola  River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  1609;  Flint 
River,  Ga.,  1612;  Chattahoochee  River,  Ga.  and  Ala.,  1616;  Choctawhatchee  River, 
Fla.  and  Ala.,  1621;  Pensacola  Harbor,  Fla.,  1625;  Escambia  and  Conecuh  rivers, 
Fla.  and  Ala.,  1631;  Alabama  River,  Ala.,  1633;  Coosa  River,  Ga.  and  Ala.,  1642; 
operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River,  Ga. 
and  Ala.,  1654. 

Survey.— Apalachicola  Bay,  Fla.,  1655. 
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APPENDIX   Q. 

REPORT  OF  MAJ.  WM.  T.  R0S8ELL,  CORPS  OP  ENGINEERS. 

IMPROVEMKNTS. — Harbor  at  Mobile.  Ala.,  1662;  Blaok  Warrior  River,  Ala.,  firom 
Tuscaloosa  to  Daniels  Creek,  1667 ;  operating  and  care  of  locks  and  dams  on 
Black  Warrior  River,  Ala.,  1675;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss., 
1678;  Noxabee  River,  Miss.,  1691;  Pasoagonla  River,  Miss.,  1692;  Cbickasahay 
Kiver,  Miss.,  1695;  Leaf  River,  Miss.,  1697;  Pearl  River  below  Jackson,  Miss.,  1698; 
Pearl  River  between  Cartbage  and  Jackson,  Miss.,  1700;  Pearl  River  between  Edin- 
bnrg  and  Cartbage,  Miss.,  1702;  BogneChitto,  La.,  1703;  canal  from  Birmingbam, 
Ala.,  to  the  Warrior  River,  1704. 

Examinations  and  Survbts. — Canal  to  connect  Black  Warrior  River  and  Five  Mile 
Creek,  Ala.,  via  Vallev  Creek,  1704;  Ship  Island  Pass,  Miss.,  for  channel  between 
Gnlf  of  Mexico  and  Ship  Island  Harbor,  and  for  dredginji;  channel  to  connect  Ship 
Island  Harbor  with  Qnlfport,  1708;  Horn  Island  Pass,  Miss.,  and  the  passage  lead- 
ing from  said  pass  to  the  anchorage  inside  Horn  Island,  1716 ;  Pascagoula  River, 
Miss.,  and  up  uog  River  3  miles,  1718;  Ship  Island  Harbor,  Mississippi  Sound,  for 
deep-water  channel  to  the  mainland,  1722;  channel  at  mouth  of  Pearl  River,  Miss., 
1727. 

APPENDIX  E. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
IxsPKcnoN  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1731. 

APPENDIX  8. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

IMPBOVKMBNTS.—Chefuncte  River  and  Bo^e  Falia,  La.,  1751 ;  Tickfaw  River  and 
tributaries.  La.,  1753:  Amite  River  and  Bayou  Manchao,  La.,  1756;  Bayou  La- 
fourche, La.,  1757;  Bayon  Plaquemine,  Grand  River,  and  Pigeon  bayous.  La.. 
1759;  Bayou  Courtableau,  La.,  1762;  Bayou  Techo,  La.,  1764^  channel,  bay,  ana 
passes  of  Bayou  Vermilion,  La.,  1766;  Mermentau  River  and  tributaries.  La.,  1767; 
mouth  and  passes  of  Calcasieu  River,  La.,  1768;  harbor  at  Sabine  Pass,  Tex., 
1771;  Sabine  River,  Tex.,  1773;  Neohes  River,  Tex.,  1775;  closine  crevasse  in  Pass 
a  Loutre^  Mississippi  River,  removing  sunken  vessels  or  crau  obstructing  or 
endangering  navigation,  1776. 

Examinations  and  Surveys. — Homochitto  River,  Miss.,  1777;  channel  through 
Atehafalaya  Bay,  La.,  1779;  Bayou  Grossetete,  La.,  1781;  Bavou  Teche  from  St. 
Martin ville  to  rort  Barre,  La.,  1783;  Sabine  Lake,  Tex.,  lor  ship  channel,  1789. 

APPJiJNDIX  T. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements. —Galveston  Harbor,  Tex.,  1793;  ship  channel  in  Galveston  Bay,  Tex., 
1803;  channel  in  West  Galveston  Bay,  Tex.,  1804;  Trinity  River,  Tex.,  1805;  Buf- 
falo Bayou,  Tex.,  1806;  Brazos  River,  Tex.,  operating  and  care  of  Morgan  Canal, 
Tex.,  1808. 

Examination  and  Survey. — Channel  between  Brazos  River  and  Galveston  Bay. 
Tex.,  1809;  for  further  determining  the  causes  of  the  erosion  of  the  easterly  end 
of  Galveston  Island,  Tex.,  1813;  character  and  value  of  improvements  made  at  the 
month  of  Brazos  River  by  the  Brazos  River  Channel  and  Dock  Company,  1815. 

PAET    III. 
APPENDIX  U. 

REPORT  OP  MAJ.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

IMPROVKMKNTB.— Red  River,  La.  and  Ark.,  1877;  Red  River  above  Fulton,  Ark.. 
1895;  Cypress  Bayou,  Tex.  and  La.,  1896;  Ouachita  and  Black  rivers,  Ark.  and 


.,  1904;  Bayon  Bartholomew,  La.  and  Ark.,  1914;  Bcpuf  River,  La.,  1917;  Tensas 
River  and  Bavon  Ma^on,  La.,  1920;  Yazoo  River,  Miss.,  1922;  month  of  Yazoo 
River  and  harbor  at  Vickshurg,  Miss.,  1927;  Tallahatchie  River,  Miss.,  1932;  Big 
Bnnflower  River,  Miss.,  1935;  water  K^uges  on  the  Mississippi  River  and  its  prin- 
cipal tributaries,  1936. 
Examination. — Coldwater  River.  Miss.,  1943. 
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APPENDIX  V. 

REPORT  OF  CAPT.  WM.  L.  SIBERT,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  194 
improviug  Arkansas  River,  Ark.,  1952:  White  River,  Ark.,  1971;  Black  Rive 
Ark.  and  Mo.,  1975;  Current  River,  Ark.  and  Mo.,  1978;  St.  Francis  River,  Ark 
1980;  St.  Francis  River,  Mo.,  1982. 

Examination  and  Surveys. — Neosho  River,  Kans.,  1984;  Arkansas  River  at  Litt 
Rock,  Yanburen,  and  Fort  Smith,  Ark.,  1989;  Arkansas  River  at  Pineblufi^  Ark 
1990;  White  River  from  Batesville  to  Buffalo  Shoals,  Ark.,  1992;  Buffalo  Fork  c 
White  River,  Ark.,  1994;  St.  Francis  River,  Ark.,  and  Mo.,  from  the  Sunk  Land 
to  Poplin,  Mo.,  1999. 

APPENDIX  W. 

REPORT  OF  MAJ.  THOS.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  Mississippi  River,  2001;  Missis- 
sippi River  between  Ohio  and  Missouri  rivers,  2012;  harbor  at  St.  Louis,  Mo., 
2046;  preventing  the  Mississippi  River  from  breaking  through  into  the  Cache 
River  at  or  near  a  point  known  as  Beach  Ridge,  a  few  miles  above  Cairo,  111.,  2047. 

APPENDIX  X. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
2049;  Mississippi  River  between  mouth  of  Missouri  River  and  Minneapolis,  2059; 
operation  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  2104;  operating 
and  care  of  Galena  River  improvement,  111.,  2109;  Mississippi  River  between  St. 
Paul  and  Minneapolis — construction  of  Lock  and  Dam  No.  2,  2110. 

Surveys. — East  bank  of  Mississippi  River  between  Oquawka  and  Dallas  City,  111., 
2111;  east  side  of  Mississippi  River,  between  Drurys  Landing  and  New  Boston, 
111.,  2114;  La  Crosse  Harbor,  Wis.,  2116;  west  side  of  Mississippi  River,  commenc- 
iiig  near  Lagrange  and  running  along  the  bunk  of  the  river  to  near  the  railroail 
bridge  over  Mississippi  River  above  Hannibal,  Mo.,  2119;  Egyptian  Levee  along 
the  south  bank  of  Des  Moines  River  to  or  near  Mississippi  Kiver  at  Alexandria, 
Mo.,  thence  along  the  west  bank  of  said  river  to  termiuus  of  said  Egyptian  Levee, 
2124;  west  side  of  Mississippi  River  from  the  bluff  above  the  city  of  Fort  Madi- 
son to  the  mouth  of  Skunk  River,  Iowa,  2130;  west  bank  of  Mississippi  River 
firom  mouth  of  Iowa  River  to  Muscatine,  Iowa,  2133. 

APPENDIX  Y. 

REPORT  OF  LIEUT.  COL.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements. — Construction  of  reservoirs  at  head  waters  of  Mississippi  River, 
2137 ;  operating  and  care  of  reservoirs  at  head  waters  of  Mississippi  River,  2142 ; 
Chippewa  River^  including  Yellow  Banks,  Wis.,  2152;  St.  Croix  River,  Wis.  aud 
Minn.,  2154;  Minnesota  River,  Minn.,  2156;  Red  River  of  the  North,  Minn,  and 
N.  Dak.,  2158;  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  2164. 

Examinations.— Mille  Lacs  Lake,  Minn.,  for  reservoir,  2170;  Otter  Tail  Lake  and 
Otter  Tail  River,  Minn.,  for  reservoir,  2172;  Red  Lake  and  Red  Lake  River,  Minn., 
for  reservoir,  2173. 

APPENDIX  Z. 

REPORT  UPON  WORKS   IN  THE   CHARGE   OF    LIEUT.  COL.  W.  A.  JONES 
AND  CAPT.  J.  C.  SANFORD,  CORPS  OF  ENGINEERS. 

Improvements. — Missouri  River,  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits 
of  Sionx  City,  Iowa,  2177;  improving  Upper  Missouri  River  by  snagging,  2208; 
Yellowstone  River,  Mont,  and  N.  Dak.,  2211. 
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APPENDIX  A  A. 

REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

IMPROVKMEMTS.— Obion  River,  Tenn.,  2215,  2219;  Forked  Deer  River,  Tenn.,  2217; 

Camberland  River,  Tenn.  and  Ky.,  2220. 
ScuvEYS. — North  Fork  of  Forked  Deer  River,  Tenn.,  main  stream,  and  Obion- River, 

with  a  view  to  improving  navigation  from  Dyersburg  to  the  Mississippi  River, 

2234;  mouth  of  Cumberland  River,  2242. 

APPENDIX  B  B. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Tennessee  River  system,  2247^  Tennessee  River,  2251:  operating 
and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  2296;  French  Broad  and  Little 
Pigeon  rivers,  Tenn.,  2308;  Clinch  River,  Tenn.,  2311. 

8UBVEY8.— Mouth  of  Tennessee  River,  Ky.,  2314;  Emory  River,  Tenn.,  2316. 

APPENDIX  0  0. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  2325;  operating  snag  boat  on  Ohio  River,  2349;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsbnrg,  Pa.,  2354;  Mov- 
able Dams  Nos.  2,  3,  4,  5,  and  6,  Ohio  River,  2358;  Muskingum  River,  Ohio,  2363; 
operating  and  oare  of  locks  and  dams  on  Muskingum  River,  Ohio,  2364 ;  observa- 
tions on  Muskingum  River,  Ohio,  2378. 

Examination. — Ohio  River  from  Marietta,  Ohio,  to  its  mouth,  2379. 

APPENDIX  D  D. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  MAJ.  CHAS.  F.  POWELL  AND 

MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvemkmts.— Monongahela  River,  W.  Va.,  and  Pa.,  2383;  operating  and  care  of 
Locka  and  Dams  Nos.  8  and  9,  Monongahela  River,  2409;  purchase  of  Lucks  and 
Dams  Nos.  6  and  7,  Monongahela  River,  condemnation  of  all  the  property  and 
appurtenances  of  the  Monongahela  Navigation  Company,  2411;  Allegheny  River, 
Pa.,  2424;  construction  of  looks  and  dams  at  Herr  Island,  above  the  head  of  Six 
Mile  Island,  and  at  Springdale,  Allegheny  River,  2428. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Impkovxments.— Falls  of  Ohio  River  at  Louisville,  Ky.,  and  Indiana  Chute,  Falls 
of  Ohio  River,  2441.;  operating  and  care  of  Louisville  and  Portland  Cannl,  Ky., 
2444;  Wab:ish  River,  Ind.  and  111.,  2452;  operating  and  care  of  lock  and  dam  at 
Grand  Rapids,  Wabash  River,  2455;  White  River,  Ind.,  Tradewater  River,  Ky., 
2456;  reconstruction  of  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,  24572  Green 
River,  Ky.,  above  mouth  of  Big  Barren  River  (Lock  No.  5),  2459;  operating  and 
care  of  locks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2462;  Rough  River,  Ky., 
2471. 

Examination  and  Surveys.— Tread  water  (Tradewater)  River,  Ky.,  2476;  White 
River,  Ind.,  2483:  Green  River,  Ky.,  at  or  near  its  mouth,  for  new  lock  and  dam, 
2504. 

APPENDIX  FF. 

REPORT  OF  MAJ.  JAMES  F.  GREGORY.  CORPS  OF  ENGINEERS. 

iMPROVEBiENTS. — Kentucky  River,  Ky.,  2513;  operating  and  keeping  in  repair  the 
six  locks  and  dams  on  Kentucky  River,  Ky.,  2519;  Tug  Fork  of  Big  Sandy  River, 
W.  Va.  and  Ky.,  2528;  Levisa  Fork,  of  Big  Sandy  River,  Ky.,  2529;  Big  Sandy 
River,  W.  Va.  and  Ky..  2530;  Guyandotte  River,  W.  Va.,  2562;  New  River,  Va. 
and  W.  V».,  2563;  Ganley  River,  W.  Va.,  2564;  Elk  River,  W.  Va.,  2565;  Great 
Kanawha  River,  W.  Va.,  2566;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  2575;  Little  Kanawha  River,  W.  Va.,  operating  and 
keeping  in  repair  the  Iocs  on  Little  Kanawha  River,  2582. 
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APPENDIX  GG. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

• 

IMPROVBMENTS. — Harbor  at  Grand  Maraia,  Minn.,  2585;  harbor  at  Agate  Bay,  Minn., 
2588;  harbor  at  Duluth,  Minn,  and  Superior,  Wis.,  2592;  harbor  at  Ashland,  Wis., 
2C03;' harbor  at  Ontonagon,  Mich.,  2606;  improvement  and  operating  and  care  of 
waterway  fVom  Keweenaw  Bay  to  Lake  Superior,  Mich.,  2608;  harbor  at  Ma^ 
qiicttc,  Mich.,  2615;  harbor  of  refuge  at  Presque  He  Point,  Marquette  Bay,  Mich., 
2638;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2640. 

Examination. — Harbor  at  Portwiug,  Wis.,  2613. 

Hahhok  Links. — Superior  and  Allouoz  bays  at  Dnluth  and  Superior  Harbor,  Minn. 
and  Wis.,  2647. 

PAET    IV. 
APPENDIX  H  H. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEERa 

Improvkmknts. — Menominee  Harbor,  Mich,  and  Wis,,  2660;  Menominee  River, 
Mich,  and  Wis.,  2652;  Oconto  Harbor,  Wis.,  2653;  Pensaukee  Harbor,  Wis.,  2656; 
(ireen  Kay  Harbor,  Wis.,  2657 1  8tur«;con  Bay  and  Lake  Michigan  Ship  Canal,  Wit., 
26i><);  operating  and  care  ot  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wis.,  2(J()6;  Sturgeon  Bay  Caual  harbor  of  refuge,  Wis.,  2671;  Ahnapee  Harbor, 
Wis.,  2672;  Kewaiiuee  Harbor,  Wis.,  2675;  Two  liivers  Harbor,  Wis.,  2678;  Mani- 
towoc Harbor,  Wis.,  2681;  Sheboygan  Harbor,  Wis.,  2685;  Port  Washington  Har- 
bor, Wis.,  2687;  harbor  of  refuge  at  Milwaukee,  Wis  ,  2689;  Milwaukee  Harbor, 
Wis.,  2692;  South  Milwaukee  Harljor,  Wi.s.,  26J»6;  Racine  Harbor,  Wis.,  2698; 
Kenosha  Harbor,  Wis.,  270 J;  Waukegan  Harbor,  111.,  2706;  Fox  River,  Wis.,  2709; 
operating  and  care  of  locks  and  dams  on  Fox  Kiver,  Wis.,  2719;  removing  sunken 
vessels  or  craft  obstructing  or  endaugei  ing  navigation,  2751. 

SriJVKYS. — Harbor  at  Menominee,  Mich,  and  Wis.,  2751;  harbor  at  Ahnapee,  Wis.. 
2755;  Sheboygan  Harbor,  Wis.,  2761;  Milwaukee  Harbor,  Wis.,  2766;  harbor  at 
Racine,  Wis.,  2768;  harbor  at  Kenosha,  Wis.,  2772. 

Harbor  Links.— Kewaunee,  Wis.,  2785;  Waukegan,  HI.,  2786. 

APPENDIX  11. 

REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvkmknts. — Chicago  Harbor,  111.,  2790;  Chicago  River,  111.,  2793;  Calomel 
Harbor,  111.,  2801;  Calumet  River,  111.  and  Ind.,  2810;  Illinois  River,  111.,  2815; 
operating  and  care  of  Lagrange  and  Kampsville  locks,  Illinois  River,  and  approaches 
thereto,  2822;  Illinois  and  Mississippi  Canal,  111.,  2825;  operating  and  care  of  Illi- 
iiois  and  Mississippi  Canal — canal  around  lower  rapids  of  Rock  River  at  Milan, 
111.,  2880;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 2881. 

Examination  and  Survky. — Upper  Illinois  River  and  lower  Des  Plaines  River,  111., 
with  a  view  to  extension  of  navigation  from  Illinois  River  to  Lake  Michigan  at  or 
near  Chicago,  2882;  Wolf  Lake  and  River,  111.  and  Ind.,  with  reference  to  their 
navigation  in  connection  with  the  waters  of  Lake  Michigan,  2887. 

APPENDIX  J  J. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  G.  J.  LYDECKER 
AND  CAPT.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS. 

IMPROVBMENTS. — Michigan  City  Harbor,  Ind.,  2895;  St.  Joseph  Harbor,  Mich.,  2905; 
St.  Joseph  River,  Mich.,  2909;  South  Haven  Harbor,  Mich.,  2910;  Saugatuck  Har- 
bor, Mien.,  2913;  Kalamazoo  River,  Mich., 2915;  Holland  (Black  Lake)  Harbor, 
Mich.,  2916;  Grand  Haven  Harbor,  Mich.,  2918;  Grand  River,  Mich.,  2921 ;  Muske- 

§on  Harbor,  Mich.,  2923 ;  White  Lake  Harbor,  Mich.,  2926 ;  Pentwater  Harbor,  Mich.. 
928;  Li^dington  Harbor,  Mich.,  2930;  Manistee  Harbor,  Mich.,  2933;  harbor  of  rel^ 
uge  at  Portage  Lake,  Manistee  County,  Mich^2936;  Frankfort  Harbor,  Mich.,  2939; 
Cnarlevoix  Harbor,  Mich.,  2942;  Petoskey  Harbor,  Mich.,  2944;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  2947. 
Surveys. — South  Haven  Harbor,  Mich.,  2948:  harbor  of  Holland  (Black  Lake)^ 
Mich.,  2950;  Ludington  Harbor,  Mich.,  2951 ;  Charlevoix  Harbor,  Mich.,  2953. 
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APPENDIX  KK. 

REPORT  OP  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvemknts. — Ship  channel  connecting  waters  of  the  Great  Lakes  between 
Chicago,  Dnluth^  and  Bnffalo,  2955;  St.  Marys  River  at  the  falls,  Mich.,  2963; 
operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  2997;  Hay  Lake  Channel,  St. 
Marvs  l^iver,  Mich.,  Si  06;  Cheboygan  Harbor.  Mich.,  3009;  Alpena  Harbor  (Thnn- 


Mich.,  3019;  month  of  Black  River,  Mich.,  3021 ;  Black  River  at  Port  Huron,  Mich., 
3022;  Pine  River,  Mich.,  3024;  Belle  River,  Mich.,  3025;  Clinton  River,  Mich., 
3027;  Detroit  River,  Mich.,  3029;  Rouge  River,  Mich.,  3031;  turning  basin  in 
Ronge  River,  Mich.,  3032;  removing  sunken  vessels  or  craft  obstracting  or 
endangering  navigation,  3033. 
ExAMiNATiox. — Huron  River,  Mich.,  3034. 

APPENDIX  LL. 

REPORT  OF  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

iMrROVKMENTS. — Monroe  Harbor,  Mich.,  3037;  Toledo  Harbor,  Ohio,  3040;  Port 
Clinton  Harbor,  Ohio,  3049;  Sandusky  Harbor,  Ohio,  3052;  Huron  Harbor,  Ohio, 
3061;  Vermilion  Harbor,  Ohio,  3068;  Black  River  (Lorain)  Harbor,  Ohio,  3072; 
Cleveland  Harbor,  Ohio,  3075;  Fairport  Harbor,  Ohio,  3082;  Ashtabula  Harbor, 
Ohio,  3086;  Conneaut  Harbor,  Ohio,  3090. 

Examination.— Raisin  River,  Monroe  Connty,  Mioh.,  3094. 

APPENDIX  M  M. 

REPORT  OF  MAJ.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements. — Eric  Harbor,  Pa.,  3097;  harbor  at  Dunkirk,  N.  Y.,  3103;  Buflfalo 
Harbor,  N.  Y., 3107;  TonawaudaxHarbor  and  Niagara  River,  N.Y.,3116;  Niagara 
River  from  Tonawanda  to  Port  Day,  N.  Y.,  3123;  Wilson  Harbor,  N.  Y.,  3126. 

Examination  and  SuitVKVS. — For  ship  canal  from  the  Great  Lakes  to  the  Hudson 
River,  N.  Y.,  3128;  Erie  Harbor,  Pa.,  3237;  Buffalo  entrance  to  Erie  Basin  and  Black 
Rock  Harbor,  N.  Y.,  3245 ;  re])ort  on  widening  locks  of  Erie  Canal,  N.  Y.,  3250. 

Hakbor  Lines. — Buy  of  Presciue  Isle,  Erie,  Pa.,  3265. 

APPENDIX  N  N. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Charlotte,  N.  Y.,  3269;  harbor  at  Pnltneyville,  N.  Y., 
3272;  harbor  at  Great  Sodus  Bay,  N.  Y.,  3274;  harbor  at  Little  Sodus  Bay,  N.  Y., 
3276 ;  harbor  at  Oswego.  N.  Y.,  3278 ;  harbor  at  Sacketts  Harbor,  N.  Y.,  3285 ;  harbor 
at  Cape  Vincent,  N.  Y.,. 3286;  shoals  between  Sister  Islands  and  Crossover  Light, 
and  between  Ogdensburg  and  the  foot  of  Lake  Ontario,  St.  Lawrence  River,  N.  Y.. 
3290;  harbor  at  Ogdensbnrg,N.Y.,  3292;  harbor  at  Burlington,  Vt.,  3296;  channel 
between  North  and  South  Hero  islands,  Lake  Chaniplain,  Vt.,  Otter  Creek,  Vt., 
3299;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  3302;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  3304. 

Examinations  and  Suhveys. — Mohawk  River,  N.  Y.,  between  Rome  and  the  town 
of  Schuyler,  3304;  Black  River,  N.  Y.,  to  harbor  at  Dexter,  3306;  harbor  at  Alex- 
dria  Bay,  N.  Y.,  3312 ;  Oak  Orchard  Harbor,  N.  Y.,  3314 ;  Missisquoi  River,  Vt.,  from 
Swan  ton  to  Lake  Champlain,  3319;  report  upon  widening  locks  of  the  Oswego 
Canal,  N.  Y.,  3324. 

APPENDIX  O  O. 
REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEBRa 
IMPROVEMENT.—Oakland  Harbor,  Cal.,  3327. 
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APPENDIX  P  P. 
REPORT  OF  MAJ.  CHA8.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Impkovkmknts. — San  Luis  Obispo  Harbor,  Cal.,  3333;  Wilmington  Harbor,  Cal., 

3335;  San  Diego  Harbor,  Cal ,  3337. 
Examinations  and  Surveys. — Colorado  River,  Ariz.,  8339;  daisun  Creek,  Cal., 

3^41;  Alviso  Creek,  Cal.,  3343;  Redwood  Creek,  Cal.,  3349;  Mare  Island  Strait, 

Cal.,  3352. 

APPENDIX  Q  Q. 

REPORT  OF  CAPT.  CASSIUS  E.  GILLETTE,  CORPS  OF  ENGINEERS. 

Ibipkovemknts. — San  Joaquin  River,  Cal.,  3357;  Mokelumne  River,   Cal.,  33.39; 

Sacramento  and  Feather  rivers,  Cal.,  3360;  Napa  River,  Cal.,  3364;  Petalnma 

Creek,  Cal.,  3365;  Humboldt  Harbor  and  Bay,  Cal.,  3366. 
Examinations.— Napa  River,  Cal.,  3374;  Petaluma  Creek,  Cal.,  3375;  Humboldt 

Harbor,  Cal.,  for  dredging  at  Eureka,  3377. 

APPENDIX   RE. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvements. — Port  Orford  Harbor,  Oreg.,  3379;  mouth  of  Coquille  River,  Oreg., 
3380;  Coquille  River,  Oreg.,  between  Coquille  City  and  Myrtle  Point,  33S; 
entrance  to  Coos  Bay  and  Harbor,  Oreg.,  3384;  dredging  harbor  at  Coos  Bay, 
Oreg.,  3387;  Coos  River,  Oreg.,  3388;  Umpqua  River,  Oreg.,  3389;  month  of  Sins- 
law  River,  Oreg.,  3391;  Alsea  River,  Oreg.,  3393;  Yaquina  Bay,  Oreg.,  3394;  Nes- 
tugga  River,  Oreg.,  3396;  Tillamook  Bay  and  Bar,  Oreg.,  3397;  mouth  of  Columbia 
River,  Oreg.  and  Wash.,  3404;  Columbia  River  below  Tongiie  Point,  Oreg.,  3406; 
Columbia  and  Lower  Willamette  rivers  below  Portland,  Oreg.,  3407;  Columbia 
River  between  Vancouver,  Wash.,  and  month  of  W^illamette  River,  3414 ;  coustnio- 
tion  of  canal  at  the  Cascades,  Columbia  River,  Oreg.,  3416;  operating  and  care  of 
cnnal  and  locks  at  the  Cascades,  Columbia  River,  Oreg.,  3423;  Columbia  River  at 
Three  Mile  Rapids,  and  boat  railway  from  the  foot  or  The  Dalles  Kapids  to  the 
head  of  Celilo  Falls,  3425;  Willamette  River  above  Portland,  and  Yamhill  River, 
Oreg.,  3429;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash.,  3432. 

APPENDIX  8  S. 

REPORT  OF  CAPT.  HARRY  TAYLOR,  CORPS  OF  ENGINEERS. 

Improvements. — ^Willapa  River  and  Harbor,  Wash.,  3434;  Grays  Harbor  and  bar 
entrance,  Wash.,  3436;  Chehalis  River,  W^ash.,  3437;  Puget  Sound  and  its  tributary 
waters,  3438;  harbor  at  Olympia,  Wash.,  3443;  waterway  connecting  Puget  Sound 
with  lakes  Union  and  Washington,  3445;  Everett  Harbor,  Wash.,  3447;  Swinomish 
Slough,  Wash.,  3450;  Columbia  River  from  Kock  Island  Rapids  to  Foster  Creek 
Rapids,  Wash.,  3455;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  W^ash.,  3456; 
Cowlitz  River,  Wash.,  3463;  Clearwater  River,  Idaho,  3465;  Kootenai  River,  Idaho, 
between  Bonners  Ferry  ana  the  international  boundary  line,  3467;  Flathead  River, 
Mont.,  3468. 

Examinations  and  Surveys.— North  Fork  of  Lewis  River,  W^ash.,  to  head  of  navi- 
gation, or  Etna,  3469;  North  River,  Wash.,  3472;  Lewis  River,  Wash.,  from  Colum- 
bia River  to  Lacenter,  3473;  Bellingham  Bay,  from  deep  water  to  the  mouth  of 
What<;om  Creek,  at  New  Whatcom,  Wash.,  3478;  Kootenai  River,  Mont.,  for  removal 
of  obstructions  above  .Jennings,  3482. 

Harbor  Lines. — Olympia  Harbor,  Wash.,  3484. 

APPENDIX  T  T. 

REPORT  OF  CAPT.  D.  D.  GAILLARD,  CORPS  OF  ENGINEERS. 
Preliminary  examination  of  Portland  Channel  (canal),  Alaska,  3487. 

APPENDIX   U  U. 

REPORT  UPON  THE  SUPERVISION  OF  THE  HARBOR  OF  NEW^  YORK,  N.  Y.— 
LIEUT.  COMMANDER  DANIEL  DELEHANTY  AND  LIEUT.  JOHN  F.  PARKER, 
U.S.N.,  SUPERVISORS 3499 
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PART    V. 
APPK^DIX  VV. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

6.  L.  GiLLRSPiK,  colonel;  Corps  of  Engineers.  U.  S.  A.,  president;  Amos  Stickneyy 
lienteuant-colonely  Coras  of  Engineers^  U.  S.  A.;  Tbos. H.  Uandbnry, mi^or,  Corps 
of  Engineers^  U.  S.  A. ;  Mr.  Henry  L.  Marindin,  assistant,  U.  S.  Coast  and  Geodetic 
Survey;  Mr.  B.  M.  Harrod,  Mr.  Robert  S.  Taylor,  and  Mr.  Henry  Flad, 
( 'ommi89ioner$. 

Annual  Report  for  Fiscal  Year  ending  June  30, 1897,  3505. 

AprKNDix  1. — Paper  by  Lientenant-Colonel  Stickney  on  plan  of  bank  protection 
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annual  report  of  the  missouri  river  commission  for  the 

fiscal  tear  ending  june  so,  1897. 

Office  Missoubi  Kiveb  Commission, 

8t,  Louis  J  Mo,y  July  5, 1897. 

Sib  :  The  Missouri  Biver  Commission  beg  leave  to  sabmit  herewith 
their  aiinaal  report  for  the  fiscal  year  ending  Jane  30, 1897. 

ORGANIZATION  AND  MEETINGS  OF  THE  COMMISSION. 

No  change  occarred  in  the  personnel  of  the  Commission,  which 
remained  thronghont  the  year  as  follows: 

Lieut.  Col.  Amos  Stickuey,  Corps  of  Engineers,  president. 

Garland  C.  Broadhead. 

llichard  S.  Berlin. 

Maj.  Thomas  H.  Handbury,  Corps  of  Engineers,  XT.  8.  A. 

Maj.  William  H.  Heuer,  Corps  of  Engineers,  U.  S.  A. 

By  paragraph  1,  Special  Orders,  No.  168,  Headquarters  of  the  Army, 
Adjutant-General's  Office,  Washington,  July  18, 1896,  Capt.  J.  C.  San- 
ford,  of  the  Corps  of  Engineers,  was  relieved  from  duty  as  secretary 
of  the  Commission  by  Capt.  Hiram  M.  Chittenden,  Corps  of  Engineers, 
tr.  S.  A.  The  transfer  of  duties  resulting  from  this  order  took  place 
July  29, 1897. 

At  the  meeting  of  the  Commission  on  July  6, 1897,  for  the  consider- 
ation of  this  report,  Mr.  C.  L.  Chaffee,  of  Omaha,  Nebr.,  appeared,  with 
a  commission  as  member  of  the  Missouri  Biver  Commission,  duly  signed 
by  the  President  of  the  United  States,  and  with  the  required  oath  of 
office,  which  he  had  taken  on  that  day.  He  was  accordingly  admitted 
as  a  member,  presumably  vice  Mr.  R.  S.  Berlin,  who  was  absent  from 
the  meeting.  No  other  official  notification  of  this  change  has  been 
received. 

The  business  before  the  Commission  was  of  such  a  nature  that  only 
one  me^'ting  was  .deemed  necessary  during  the  year  and  this  was  held 
at  the  Commission  office  in  St.  Louis,  July  15-17,  1896,  to  consider  the 
annual  report  for  1896  and  to  make  allotments  from  the  appropriation 
(river  and  harbor  act)  of  June  3,  1896. 

There  were  also  three  meetings  of  the  committee  on  the  improvement 
of  the  Osage  and  Gasconade  rivers,  viz,  July  30, 1896,  March  6, 1897, 
and  April  16, 1897. 

APPROPRIATION  AND  ALLOTMENTS. 

In  the  allotments  made  by  the  Commission  of  the  appropriation  of 
June  3, 1896,  there  has  been  no  change  except  in  the  transfer  of  the 
sum  of  $5,000  from  the  allotment  for  surveys,  gauges,  and  physical  data 
to  the  work  in  the  vicinity  of  Nebraska  City,  Nebr.  This  transfer  was 
approved  by  the  Chief  of  Engineers  under  date  of  March  30, 1897. 
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The  sundry  civil  bUl  of  Jane  4, 1897  contained  the  following  item:  x 

Improying  Missouri  River  from  mouth  to  Sioux  CitYj  Iowa:  For  continaii^ 
improvement  of  Miseoari  River  from  its  month  to  Sionx  City,  Iowa,  including  sala- 
ricsy  clerical^  office,  traveling,  and  miscellaneous  expenses  of  the  Missouri  River 
Commission,  surveys,  permanent  bench  marks,  and  gauges,  three  hundred  thousand 
doHars ;  of  the  sum  heretofore  appropriated  for  improving  the  Missouri  River,  the 
Secretary  of  War  is  directed  to  expend  not  exceeding  twenty-five  thousand  dollar;} 
to  repair  and  protect  the  works  in  the  neighborhood  of  Nebraska  City,  in  the  State 
of  Nebraska. 

It  is  proposed  to  recommend  the  allotment  of  the  $300,000  appropri- 
ated for  the  fiscal  year  ending  June  30, 1898,  as  follows: 

Improving  ike  MUmouH  Biver, 

For  local  works  above  Kansas  City,  Mo •••••  $36, 000 

To  include  work — 

Near  Nebraska  City,  Nebr $25,000 

Opposite  Leavenworth,  Kans 3,000 

Aoove  Atchison,  Kans 8,000 

For  local  works  below  Kansas  City,  Mo 94,000 

To  include  work — 

Near  the  mouth  of  the  Little  Blue $20,000 

At  Miami,  Mo 22,000 

Above  Glasgow, Mo 20,000 

Near  Rocheport,  Mo 13, 000 

At  Howard  Bend,  above  St.  Charles,  Mo 19,000 

For  systematic  improvement  of  the  first  reach 100,000 

For  operating  snag  boat 14,000 

For  surveys,  gauges,  physical  data,  and  publications 25, 000 

For  ofQce,  traveling  expenses,  and  salaries  of  the  CominisMion 25, 000 

For  repairs  and  contingencies 7,000 

Total 800,000 

In  the  sundry  civil  bill  of  Jnne  4, 1897,  there  is  a  proviso  as  follows: 
^Of  the  sum  heretofore  appropriated  for  improving  the  Miasoari 
River,  the  Secretary  of  War  is  directed  to  expend  not  exceeding 
$25,000  to  repair  and  protect  the  works  in  the  neighborhood  of  Ne- 
braska City,  in  the  State  of  ^Nebraska."  The  sum  of  $5,000  was  allotted 
by  tbe  Commission  from  the  appropriation  of  June  3,  1896,  for  the  pur- 
pose named,  and  this  allotment  was  approved  by  the  Secretary  of  War. 
This  action,  it  is  believed,  fulfills  the  requirement  of  the  above-men- 
tioned act.  To  make  a  more  thorough  improvement  at  this  point  and 
to  insure  the  protection  of  previous  work  an  allotment  of  $26,000  is 
made  from  the  appropriation  of  June  4,  1897. 

It  is  also  proposed  to  recommend  the  transfer  of  the  unexx>ended 
balance  of  $1,295.56  from  the  allotment  for  surveys  or  examinations  at 
special  localities  named  in  the  river  and  harbor  act  of  June  3, 1896,  to 
the  allotment  for  surveys,  gauges,  physical  data,  and  publications. 

SUBVEYS  AND  EXAMINATIONS. 

The  maps  of  the  Missouri  Eiver  at  present  in  use  (edition  of  1890) 
are  on  a  scale  of  1  inch  to  the  mile,  and  are  based  upon  a  system  of 
secondary  triangulation  extending  from  the  mouth  to  Sioux  City. 
There  was  no  detailed  topographical  survey.  The  main  topographical 
features  only  were  represented,  and  these  were  either  taken  from 
the  maps  of  the  preliminary  surveys  of  1878-79  or  were  sketched  in 
for  short  distances  back  from  the  immediate  banks  of  the  river. 

To  supply  the  deficiencies  of  the  present  maps  and  provde  a  com- 
plete contour  map  of  the  valley  from  bluff  to  bluff,  extending  from  the 
mouth  to  Sioux  City,  Iowa,  based  throughout  upon  actual  instrumental 
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surveys,  a  project  for  this  purpose  was  adopted  by  the  Ooromission  at 
itf  meeting  September  6, 1894. 

The  survey  began  in  October,  1894,  and  had  continaed  npstream, 
the  point  at  present  reached  being  Lexington,  Mo.,  322  miles  from  the 
mouth. 

The  allotment  for  surveys,  gauges,  and  physical  data  for  the  past 
fiscal  year  was  considerably  reduced  from  that  of  the  preceding  year, 
and  it  was  not  the  expectation  of  the  Oomniission  that  any  field  work 
on  the  general  topographical  survey  of  the  Missouri  River  would  be 
done  during  the  year.  It  was  found,  however,  that  the  allotment  would 
permit  a  small  amount  of  work  to  be  done,  and  a  party,  under  Assistant 
Engineer  P.  B.  Maltby,  was  accordingly  put  in  the  field  about  the  mid- 
dle of  August  and  continued  at  work  until  the  middle  of  October. 
The  general  survey  was  carried  from  Dewitt,  Mo.  (the  limit  of  previous 
work),  to  Lexington,  Mo.,  a  distance  of  51^  miles. 

In  addition  to  this  work,  special  surveys  were  made  by  the  same 
party  of  five  localities  designated  in  the  river  and  harbor  act  of  June 
3, 1896,  viz,  at,  or  in  the  vicinity  of,  Rocheport,  Mo.,  Glasgow,  Mo., 
Miami,  Mo.,  St.  Oharles,  Mo.,  and  mouth  of  Little  Blue  River,  Mis- 
souri.   This  work  was  done  under  a  special  allotment  of  $6,000. 

The  details  of  these  surveys  are  given  in  the  report  of  Mr.  P.  B. 
Maltby,  assistant  engineer.  Appendix  A. 

Special  surveys  were  also  made  by  Assistant  Engineer  Yonge,  at 
Nebraska  City,  Nebr.,  Atchison,  Kans.,  and  Leavenworth,  Kans. 

No  surveys  were  made  on  the  Osage  or  Gasconade  rivers. 

In  the  of&ce  the  topographical  surveys  have  been  mapped  on  a  scale 
of  1  inch  to  1,000  feet,  and  in  addition  the  special  surveys  have  been 
platted  and  tracings  made,  showing  recent  changes  in  the  bank  linos. 

The  notes  of  the  1895  surveys  on  the  Gasconside  River  were  all 
platted,  making  13  sheets,  covering  29.5  miles  of  river.  The  work  has 
not  yet  all  been  inked. 

GAUGES  AND  PHYSICAL  DATA. 

On  the  Missouri  River  22  permanent  gauges  were  maintained  through- 
out the  year  independently  of  those  maintained  in  connection  with  the 
works  of  improvement. 

Through  the  courtesy  of  the  engineer  officer  in  charge  of  the  river 
above  Sioux  City,  the  records  of  the  gauges  at  Bismarck  and  at  Town- 
send  were  also  furnished  this  office. 

Reports  of  all  of  these  26  gauges  were  received  weekly,  and  a  hydro- 
graph  of  each  record  kept  platted  up  to  date.  Of  the  18  cable  gauges 
there  were  only  three  renewals  of  duplicate  cables  required  during  the 
year,  at  an  expense  of  less  than  $2  each. 

Three  of  the  inclined  wooden  gauges  have  also  needed  but  slight 
repair,  but  the  one  at  Waverly  was  entirely  renewed  in  November. 

The  shore  gauges  gave  the  usual  trouble  in  low  water  of  having  to 
use  a  temporary  one  during  such  time. 

Only  one  inspection  trip  was  made  during  the  year — November  9  to 
December  4 — when  everything  about  the  gauges  was  placed  in  good 
condition,  and  beyond  a  few  known  slight  discrepancies,  they  are  still 
in  good  condition. 

Of  the  12  pilot  buHetins  between  the  mouth  and  Kansas  City,  11  of 
them  were  withdrawn  from  use  during  December,  January,  February, 
and  March,  but  the  one  at  Kansas  City  was  exhibited  during  the  entire 
year  in  accordance  with  a  written  request  of  local  steamboat  interest. 
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The  four  permanent  gaages  on  the  Osage  and  the  one  on  the  Gas- 
conade River,  referred  to  in  last  years'  report,  have  been  continued. 
See  report  of  Assistant  Engineer  A.  H.  Blaisdell,  Appendix  B. 

Assistant  Engineer  Seddon,  in  addition  to  the  routine  duties  of  his 
office,  bas  made  special  studies  upon  data  collected  in  regard  to  the 
emptying  and  filling  of  locks,  upon  the  probable  effects  of  the  proposed 
dam  at  Lock  No.  1.  Osage  Eiver,  oti  the  flood  flow  of  that  stream,  and 
upon  the  recent  floods  of  the  Mississippi  Eiver  and  its  tributaries. 
(See  Appendix  L.) 

As  a  matter  of  useful  information  relating  to  the  navigation  of  the 
Missouri  Eiver,  a  list  of  the  steamboat  wrecks  which  have  occurred  on 
the  river  from  the  beginning  of  steamboat  navigation  down  has  been 
prepared.  Tbe  information  so  collected  embraces  the  name  and  descrip- 
tion of  boat,  trade  engaged  in,  date,  locality  and  cause  of  wreck,  with 
additional  data  in  many  cases.  An  analysis  of  these  data,  showing 
the  principal  causes  of  steamboat  disasters,  is  given  in  the  special 
report  of  Captain  Chittenden,  Appendix  D.  See  also  list  of  bridgeSy 
Appendix  E. 

CONSTRUCTION. 
OMAHA,  NEBB.,  AND  COUNCIL  BLUFFS,  IOWA. 

This  work  was  under  the  charge  of  the  secretary  of  the  CommissioD, 
with  Assistant  Engineer  Samuel  H.  Yonge  in  immediate  control. 

The  present  project,  approved  by  the  Chief  of  Engineers  August  10, 
1896,  provides  tor  the  completion  of  the  longitudinal  training  dike  and 
the  system  of  cross  dikes  designed  to  restore  the  shore  line  at  the  deep 
bend  about  a  mile  above  the  Interstate  Bridge,  and  also  to  make  the 
necessary  repairs  to  the  existing  works  in  that  vicinity.  The  project 
was  in  reality  only  a  completion  of  that  of  1895. 

The  plant  for  the  prosecution  of  the  work  was  mostly  taken  from  that 
previously  used  on  the  Osage  division  of  the  first  reach.  It  was  towed 
to  the  locality  of  the  work,  and  reached  there  on  the  20th  of  September. 
Work  was  immediately  begun  and  was  carried  on  continuously  until 
December  19,  when  the  plant  had  all  been  secured  on  the  bank,  and  the 
force  of  employees  furloughed  or  discharged. 

Operations  were  resumed  immediately  upon  the  breaking  up  of  the 
ice  in  the  spring,  the  launching  of  the  plant  having  been  completed  on 
the  3d  of  April.  Operations  were  concluded  May  10  by  the  completion 
of  the  project,  and  the  plant  was  sent  to  Nebraska  City,  Nebr.,  for  work 
at  that  point. 

The  work  at  Omaha  and  Council  Bluffs  under  the  last  project  was 
conducted  under  considerable  difficulty,  particularly  that  done  during 
the  spring  high  water,  but  it  was  nevertheless  completed  very  nearly 
on  time  and  within  the  limit  of  the  allotment  provided  for  it. 

For  the  details  of  the  work  see  the  report  of  Mr.  S.  H.  Yonge,  United 
States  division  engineer,  Appendix  F. 

NEBBASKA  CITY. 

This  work  was  under  the  charge  of  the  secretary  of  the  Oommission 
until  May  31,  and  since  that  time  under  the  charge  of  the  president  of 
the  Commission.  Mr.  Samuel  H.  Yonge,  United  States  assistant  engi- 
neer, has  been  in  local  charge. 

The  last  work  executed  by  the  Commission  in  this  vicinity  was  the 
revetment  of  5,750  linear  feet  of  bank  of  Nebraska  City  Island^  com- 
pleted in  1890. 
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In  the  fidl  of  1896,  the  head  of  this  revetment  commenced  to  nnder- 
nine,  and  a  caving  pocket  formed  iu  the  bank  jast  above,  dne  to  changes 
n  the  channel,  tluronsh  a  reef  extending  a  long  distance  np  the  river. 
[n  Hay,  1806,  abont  &0  linear  feet  of  the  revetment  had  been  washed 
)at,  and  the  pocket  having  enlarged  to  abont  900  feet  in  width,  the 
safety  of  the  remainder  of  the  revetment  was  imperiled.  It  was  pro- 
posed to  check  the  enlargement  of  the  pocket  by  constrncting  three 
short  dikes  across  it. 

Piles  and  other  material,  based  on  soundings  taken  in  March,  1897, 
had  been  procured,  bat  when  the  plant  was  ready  at  the  site  to  begin 
work  on  May  11,  it  was  found  that  the  depth  of  water  in  the  pocket 
had  been  much  increased  by  scour  and  that  most  of  the  piles  were  too 
short. 

It  was  not  practicable  to  procure  longer  piling  before  the  exx)ected 
June  rise,  which  would  further  injure  the  old  work  unless  protection 
works  were  at  once  put  in;  the  project  was  slightly  changed  by  substi- 
tuting two  3-row  dikes  for  the  proposed  three  2-row  ones,  and  the  adding 
of  a  short  2-row  structure  in  the  eddy  a  short  distance  below. 

The  requirements  for  long  piling  were  partly  overcome  by  procuring 
Cottonwood  piles  in  the  near  vicinity,  and  by  splicing  the  shorter  pine 
piles  already  on  hand. 

Dikes  Nos.  1  and  2  are  131  and  130  feet  long  respectively  and  were 
built  at  an  average  cost  of  $1,755  each. 

The  short  dike  below  cost  about  $264.  Work  was  commenced  on 
May  19  and  was  completed  on  June  21,  several  suspensions  of  work 
being  necessary  on  account  of  high  water. 

In  bracing  the  dikes,  besides  the  usual  direct  top  braces  and  wales, 
diagonal  cable  stays  and  direct  ground  braces  were  used,  the  latter 
detail  being  used  for  the  first  time. 

A  full  explanation  of  the  method  of  bracing  and  the  means  employed 
is  given  in  the  report  of  Mr.  Samuel  H.  Yonge,  assistant  engineer. 
Appendix  G. 

The  changeable  channels  through  the  reef,  before  referred  to,  also 
produced  a  caving  of  the  banks  in  the  Nebraska  Oity  side  of  the  river, 
which,  if  allowed  to  continue,  would  endanger  the  safety  of  the  city 
water  works  and  other  municipal  interests. 

An  examination,  disclosing  the  fact  that  bed  rock  existed  too  near  the 
surface  to  build  protecting  works  of  piles,  it  was  decided  to  riprap  the 
bank  with  stone  at  three  places  or  sections  of  50  linear  feet  each  where 
apparently  it  was  most  needed. 

This  work  at  the  end  of  the  fiscal  year  is  about  one-third  completed. 

SYSTEMATIO  IMPROVEMENT  OF  FIBST  BBAOH. 

This  work  has  been  under  the  charge  of  the  president  of  the  Com- 
mission. Mr.  S.  Waters  Fox,  TJnited  States  division  engineer,  was  in 
local  charge  of  the  Gasconade  Division  during  the  entire  year,  and  of 
the  Osage  division  after  September  6,  when  he  relieved  Mr.  S.  H.  Yonge, 
division  engineer. 

The  river  and  harbor  appropriation  act  of  September  19,  1890, 
directed  that  with  certain  specified  exceptions  the  appropriation  therein 
made  for  the  Missouri  Biver  below  Sioux  Oity,  Iowa,  should  be  expended 
in  systematic  improvement  of  the  river  from  its  mouth  up,  in  reaches 
to  be  designated  by  the  Commission.  In  accordance  with  these  provi- 
sions, the  above  portion  of  the  river  was,  for  purposes  of  systematic  im- 
provement, divided  into  six  reaches,  the  first  of  which  extends  from  its 
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mouth  to  the  mouth  of  the  Osage  Biver,  a  distance  of  141  miles.    Tht 
improvemeut  of  the  first  reach  was  begun  in  the  summer  of  1891^  neai 
the  head  of  the  reach,  and  has  since  been  continned  nnder  the  subse 
quent  appropriation  acts.    To  obtain  a  proper  heading  for  the  work  it 
was  found  necessary  to  go  about  14  miles  above  the  mouth  of  the  Osage, 
to  the  head  of  Murrays  Bend,  from  which  point  the  work  thus  far  done 
extends  about  45  miles  downstream,  or  to  the  mouth  of  the  Gasconade 
Eiver.    For  convenience  of  administration,  these  45  miles  have  been 
divided  into  the  Osage  division  and  the  Gasconade  division.    The 
Osage  division  extends  from  the  head  of  Murrays  Bend  to  Isbell 
Station;  the  Gasconade  division  from  the  latter  point  to  the  moutJi  of 
the  Gasconade  River. 

The  Commission's  annual  reports  for  1895  and  1896  contain  a  general 
description  of  the  works,  whether  then  finished  or  proposed,  for  the 
improvement  of  the  river  within  the  above  45  miles. 

OSAGE  DIVISION. 

The  work  of  the  year  has  been  done  under  an  allotment  of  $164,000 
from  the  appropriation  of  June  3, 1896,  for  continuing  the  systematic 
improvement  of  the  first  reach,  ana  in  accordance  with  project  approved 
by  the  Chief  of  Engineers  August  26, 1896. 

Junction  of  Osane  and  Missouri  rivers. — The  project  for  bringing  the 
Osage  into  the  Missouri  above  Dodds  Island  and  closing  the  chute  south 
of  the  island  was  adopted  in  accordance  with  a  resolution  of  the  Mis- 
souri River  Commission  of  July  17, 1896.  This  work  necessitated  a  cut 
for  a  new  channel  for  the  Osage  Eiver  through  Osage  Point;  the  de- 
grading of  Dikes  25  and  26;  the  closing  of  the  breach  on  Dike  19  B; 
the  construction  of  Dike  19 J  A;  the  removal  of  a  portion  of  Dike  19  B: 
the  degrading  of  the  inshore  portion  of  Dike  19  B,  the  Osage  Dam,  and 
the  Osage  Point  revetment,  and  other  minor  works,  the  nature  of  which 
would  be  dependent  upon  these  above  described. 

Cut  through  Osage  Point — The  only  work  done  on  this  part  of  the 
project  was  the  acquisition  of  the  right  of  way,  and  the  quarrying  of 
about  11,093  cubic  yards  of  rock  for  revetment  of  the  left  bank  of  the 
new  channel. 

Degrading  Dike  25. — Between  the  3d  and  6th  of  December  the  outer 
42  feet  of  dike  and  50  feet  of  its  trail  were  cut  down  to  an  elevation  of 
2.2  feet  above  standard  low  water. 

Degrading  Dike  26. — This  work  was  accomplished  between  the  4th 
and  8th  of  December. 

Dike  19  B. — The  closing  of  gap  at  shore  end  was  commenced  October 
13  and  completed  October  23.  The  removal  of  that  portion  which  lay 
within  proposed  Osage  Channel  was  begun  December  3  and  continued 
throughout  the  winter  as  weather  and  stage  of  river  would  permit. 
The  degrading  of  that  portion  of  the  dike  beyond  the  limits  of  low  water 
was  begun  at  the  same  time. 

Dike  19i  A. — This  structure  is  intended  to  constitute  (with  an  earthen 
embankment)  the  left  bank  of  the  Osage  River  from  Osage  Point  to  its 
junction  with  the  Missouri.  It  was  begun  on  October  16  and  completed 
November  28.  The  winter  floods  did  it  considerable  damage,  that  of 
January  ipjuring  310  feet  of  curtain,  and  the  April  rise  developing  a 
breach  in  the  dike,  and  scouring  a  waterway  around  the  west  end  of  the 
structure.  These  damages  were  repaired  and  the  dike  extended  to  19  A 
by  June  25  of  the  present  year. 
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OTHER  DIKE  WORK. 

Sheer  Dike  29 A. — The  purpose  of  this  dike  is  to  ward  off  drift  from 
Dike  29A.  The  structure,  which  consists  of  clusters  of  three  piles 
each,  spaced  25  feet  apart,  aud  located  at  an  angle  of  60  degrees  with 
the  dike,  was  constructed  between  October  23  and  October  30.  This 
dike  served  its  puri)ose  perfectly,  and,  although  it  suffered  some  injury 
from  drift,  it  protected  entirely  the  main  dike. 

Degrading  Dike  29 A. — Three  hundred  feet  of  this  dike  was  lowered 
to  2.6  feet  above  standard  low  water  at  outer  end,  5.4  feet  above  at 
inner  end.    This  work  was  done  between  November  25  and  December  3. 

Dike  34. — Extended  191  feet  between  October  31  and  November  24. 

Dike  35. — Extended  247  feet  between  November  2  and  November  25. 

Dike  36. — A  breach  109  feet  long  was  repaired. 

Dike  29B. — A  small  breach  in  this  dike  was  closed  between  April  17 
and  April  20. 

REVETMENT  REPAIRS. 

Hurrays  Bend. — Various  small  breaches  in  this  revetment,  which 
occurred  at  different  times  during  the  year,  were  repaired. 

DAMAGE  TO  WORKS. 

Damages  of  a  more  or  less  serious  nature  were  caused  by  the  floods 
to  Dikes  P,  19A,  19JA,  19B,  30,  32,  29A,  29B,  and  I. 

PLANT. 

The  plant  underwent  no  extensive  repairs  during  the  year,  but  a 
considerable  amount  of  small  repairing  was  done.  In  accordance  with 
instructions  from  the  Secretary  of  War,  dated  April  20,  the  steamers 
Oolden  Gate  and  Alert  were  sent  to  the  Lower  Mississippi  on  flood-relief 
duty.  They  left  the  boat  yards  April  23,  and  returned,  the  Alert  May 
19  and  the  Golden  Gate  May  23. 

SURVEYS. 

Varions  special  observations  and  surveys  were  made  during  the  year, 
the  principal  being  a  survey  of  the  locality  at  the  mouth  of  the  Osage 
Biver,  the  low-water  survey  of  the  Osage  division,  and  numerous  obser- 
vations upon  scouring  effect  of  the  current  around  the  ends  of  the  dikes. 

For  details  of  the  work  see  the  report  of  Assistant  Engineers  S.  Waters 
Fox  and  Samuel  H.  Yonge,  Appendices  1  and  H. 

GASCONADE  DIVISION. 

The  operations  of  the  year  comprised  revetment  and  dike  construc- 
tion, as  well  as  the  repairing  of  both  kinds  of  work,  the  construction 
of  an  experimental  bank-head  designed  as  a  substitute  for  revetment, 
the  care  and  repair  of  plant,  surveying,  the  preparation  of  projects 
and  maps  with  estimates  of  cost,  examinations  and  special  reports  on 
conditions  at  several  points  outside  of  first  reach,  and  miscellaneous 
incidental  work. 

The  work  was  done  under  an  allotment  of  $164,000  for  continuing 
the  systematic  improvement  in  first  reach,  and  in  accordance  with  the 
project  approved  by  the  Chief  of  Engineers  August  26, 1896. 
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BBVBTMENT. 

Heckmann  Island  yo.  3. — ^The  project  for  improvement  of  Straubs 
Bend  contemplated  the  protection  of  the  south  bank  of  the  island  by  a 
revetment  extending  from  the  head  of  the  island  well  into  Boatwrights 
Ghnte.    Work  began  Angnst  12  and  was  completed  September  24. 

Repairs. — The  aggregate  length  of  revetment  on  the  Gasconade  divi- 
sion is  now  8.9  miles,  and  all  in  excellent  condition.  Only  a  very  small 
amount  of  repair  work  has  been  necessary. 

DIKE  WOBK. 

Two  entirely  new  dikes  were  built  in  this  division,  viz,  XI  A  and 
XI B,  their  purpose  being  to  fair  up  the  middle  section  of  Chamois  Bend. 

Dike  XI  A. — Work  on  this  dike  was  begun  June  14  and  completed 
June  27.  The  structure  is  240  feet  long.  The  first  four  bents  are  2-row 
and  the  others  3-row  work. 

Bike  XI B, — Work  began  June  11,  and  was  nearly  completed  when, 
on  the  night  of  June  24,  a  severe  storm  partially  destroyed  the  dike. 
This  was  followed  by  a  sudden  rise  of  the  river,  which  suspended  oper- 
ations on  June  28. 

Dike  XXXIL — ^Work  had  been  commenced  on  this  dike  early  in  the 
spring,  but  had  been  suspended  on  account  of  high  water.  It  was 
resumed  on  the  10th  of  August  and  completed  on  the  26th  of  the  same 
month. 

Dike  XXXI V. — Work  on  this  dike  had  also  been  commenced  in  the 
spring,  but  was  suspended  on  account  of  high  water.  It  was  resumed 
October  5  and  completed  October  31. 

Dike  XXIII, — Work  was  begun  on  this  dike  on  October  6  and  com- 
pleted October  31. 

Dike  XV. — ^The  extension  of  this  dike  to  the  project  line  was  com- 
menced November  2  and  completed  December  6. 

DIKE  BEPAIB  AND  ALTEBATION. 

Bepair  work  was  confined  to  three  dikes,  I  B,  I  A,  and  XX  A,  which 
had  received  injuries  from  the  floods  of  May,  1896.  The  new  work  on 
the  last-mentioned  dike  was  altered  from  the  original  plan  of  4-row 
work  into  2-row  in  the  outer  breach  and  to  3row  work  inshore;  that  on 
dikes  I  B  and  I  A  to  2-row  from  3-row,  as  originally  planned. 

BANK-HEAD. 

An  experimental  device  called  a  bank-head  was  built  at  the  foot  of 
Chamois  Bend,  about  3,850  feet  below  the  lower  end  of  the  revetment. 
It  is  intended,  by  means  of  the  bank-head,  to  firmly  hold  the  bank  at 
that  point,  and  it  is  expected  that  the  stretch  of  bank  between  it  and 
the  revetment  will  become  stable  after  a  certain  .amount  of  recession, 
and  that,  these  conditions  having  obtained,  there  will  be  no  necessity 
for  revetting  this  stretch  of  bank,  as  originally  proposed. 

The  structure  was  practically  completed  by  March  26.  Although  it 
was  subjected  to  a  very  severe  test  by  a  change  in  the  line  of  approach- 
ing flow,  due  to  other  influences  some  2  miles  up  river,  the  structure 
stood  well.  Its  influence  on  the  conditions  of  flow  was  in  close  accord 
with  expectations.  It  has  so  far  accomplished  the  object  for  which  it 
was  built,  in  that  the  3,850  feet  of  bank  above  has  not  receded  from 
erosion  beyond  a  certain  line^  and  the  original  bank  below  for  a  distance 
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of  about  1,800  feet  has  been  protected.  The  cost  of  the  bank-head 
complete  was  $11,265.  The  5,000  linear  feet  of  continnons  revetment 
which  it  has  replaced  woald  have  cost  $35,000.  (See  report  of  Assistant 
Engineer  S.  Waters  Fox,  Appendix  J.) 

REMOVAL  OP  OBSTRUOTIONS. 

The  snag  boat  belonging  to  the  Commission  began  the  work  of  remov- 
ing snags  at  the  mouth  of  the  Missouri  Biver  on  August  8.  It  pro- 
ceeded upstream  as  far  as  Lexington,  Mo.,  turning  back  from  there 
September  15  and  working  downstream  to  Jefiferson  Oity. 

The  boat  was  taken  from  this  point  to  St.  LOuis  on  an  inspection  trip 
September  21-25. 

The  boat  returned  to  the  Missouri  September  30  and  worked  upstream 
to  New  Frankfort,  Mo.,  turning  back  on  October  24  and  working  down- 
stream to  the  mouth,  where  she  arrived  November  6,  She  left  the  next 
day  for  her  winter  quarters  at  Paducah,  Ky. 

She  left  Paducah  March  8  and  came  to  St.  Louis,  where  she  under- 
went some  repairs  and  waited  for  the  high  water  to  subside.  On  May 
13  she  resum^  snagging  in  the  Missouri  Kiver  at  its  mouth  and  worked 
apstream  to  Lexington,  Mo.,  where  she  removed  the  wreck  of  the  ferry- 
boat Engle.  She  turned  back  from  Lexington  June  17,  and  worked  down 
to  Chamois,  where  she  was  laid  up  for  the  summer.  The  total  number 
of  snags  removed  during  the  year  was  1,203,  weighing  13,087  tons. 
There  were  316  trees  cut,  11  drift  piles,  and  289  dike  piles  removed, 
and  the  totol  distance  run  was  2,258  miles. 

OSAGE  RIVES. 

The  project  for  the  improvement  of  this  stream,  adopted  in  1871,  con- 
sisted in  the  removal  of  obstructions  to  navigation,  such  as  snags  and 
leaning  timber,  in  deepening  the  channel  over  shoals  by  means  of  dredg- 
ing, and  in  the  construction  of  cross  and  wing  dams  to  concentrate  the 
water  over  the  shoal  places. 

The  original  estimated  cost  of  the  project  was  $230,000,  but  after- 
wards the  work  was  made  to  cover  more  ground  than  was  originally 
intended,  and  for  a  number  of  years  past  no  estimate  of  the  cost  of  the 
improvement  by  this  method  has  been  rendered  in  the  annual  reports. 
From  the  nature  of  the  project,  which  contemplates  only  temporary 
relief  from  year  to  year,  and  the  removal  of  obstructions  which  are  con- 
stantly forming  anew,  no  definite  time  can  be  fixed  for  its  completion, 
and  no  estimate  made  of  its  ultimate  cost.  The  improvement  must  be 
continuous,  and  the  annual  estimates  must  depend  upon  conditions  as 
tiiey  arise. 

The  amount  expended  by  the  General  Government  under  this  project 
to  June  30, 1897,  is  $230,947.49,  of  which  sum  $2,754.39  was  expended 
daring  the  past  fiscal  year.  The  result  has  been  a  temporary  benefit 
to  navigation  along  the  river  for  a  distance  of  about  245  miles  above 
the  mouth. 

The  operations  of  the  season  began  August  17, 1896,  at  Osceola,  Mo., 
and  continued  downstream  to  the  mouth.  The  work  accomplished 
includes  the  removal  of  499  snags  and  661  drift  trees,  the  felling  of  294 
trees,  and  the  scraping  of  450  yards  of  gravel  from  a  bar  in  Kirkroan 
Shoal.    The  total  distance  run  was  210  miles. 

The  construction  of  a  lock  and  dam  near  the  mouth  of  the  river  was 
aathorized  by  the  river  and  harbor  act  of  September  19, 1890.  The 
estimated  cost  was  $200,000. 
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The  approved  project  for  Lock  No.  1  contemplated  a  stractnre  of 
stoDe  masonry,  the  interior  dimensions  being  276  feet  between  qaoins 
by  52  feet  wide.  As  stated  in  the  last  annual  report,  a  material  change 
in  the  original  plans  was  made  necessary  in  consequence  of  the  effect 
which  the  Missouri  Kiver  improvements  had  had  upon  the  stage  of 
water  in  the  lower  course  of  the  Osage.  No  satisfactory  adjustment 
of  the  contract  price  for  the  additional  work  having  been  found  possible, 
authority  was  obtained  for  terminating  the  contract  then  in  force  for 
the  construction  of  the  lock  and  for  the  purchase  of  the  contractoi^s 
plant  and  material.  The  contract  was  surrendered  and  the  transfer 
made  on  the  last  day  of  the  fiscal  year  ending  June  30, 1896. 

Up  to  this  time  the  work  under  this  project  included  the  acquisition 
of  lands  and  construction  of  a  dwelling  and  office,  the  building  of  a 
cofferdam  and  the  excavation  of  the  interior  to  the  amount  of  17,000 
cubic  yards,  the  opening  of  a  quarry  in  the  bluff  back  of  the  lock,  and 
some  dredging  in  the  river  below  the  lock. 

The  above  change  in  the  original  plan  for  constructing  Lock  No.  1 
was  so  important  that  it  was  thought  advisable  to  prepare  a  revised 
project  better  suited  to  the  new  conditions.  A  partial  project,  as 
revised,  was  approved  by  the  Chief  of  Engineers  November  23, 1896, 
and  the  complete  project  for  lock  and  dam  was  approved  June  29, 1897. 

Work  under  the  revised  project  was  begun  July  17  and  continued 
until  suspended  by  high  water  early  in  January,  1897.  Great  difficulty 
was  encountered  in  making  the  necessary  excavation  inside  the  coffer- 
dam, owing  to  the  excessive  inflow  of  water,  but  the  work  was  ftnaUy 
accomplished,  and  the  driving  of  the  piles  for  the  foundation  was  com- 
pleted shortly  before  the  suspension  of  the  work. 

Gravel  was  dredged  from  the  bed  of  the  Osage  River  near  the  lock, 
and  Missouri  Kiver  sand  from  the  Osage  Chute  in  quantities  sufficient 
for  the  entire  construction  of  the  lock  and  dam.  Cement,  timber,  iron, 
and  other  materials,  sufficient  for  the  construction  of  the  lock  have 
also  been  purchased,  and  most  of  them  have  been  delivered,  and  every- 
thing is  in  readiness  for  a  resumption  of  work  as  soon  as  the  high  water 
subsides  sufficiently.  Negotiations  are  in  progress  for  the  purchase  of 
additional  land  for  the  erection  of  buildings  at  the  site  of  the  lock. 

The  amount  expended  under  the  project  for  lock  and  dam  to  June  30, 
1897,  is  $112,947.78,  of  which  sum  $60,314.81  was  expended  during  the 
past  fiscal  year. 

For  the  details  of  the  work  see  reports  of  Captain  Chittenden  and 
Assistant  Engineers  Maltby  and  Seddon,  Appendixes  K,  M,  and  L. 

GASCONADE  RIVER. 

The  project  for  the  improvement  of  this  stream,  adopted  in  1880,  con- 
sisted in  the  removal  of  snags  and  logs  from  the  channel  and  of  leaning 
timber  from  the  banks  of  the  river  where  necessary,  and  the  construc- 
tion of  wing  dams  and  training  walls  to  concentrate  the  flow  of  water 
upon  the  shoals  to  increase  the  depth  over  them. 

From  the  nature  of  the  project,  which  contemplates  only  temporary 
relief  from  year  to  year,  and  the  removal  of  obstructions  which  are  con- 
stantly forming  anew,  no  definite  time  can  be  fixed  for  its  completion, 
and  no  estimate  made  of  its  ultimate  cost.  The  improvement  must  be 
continuous,  and  the  annual  estimates  must  depend  upon  conditions  as 
they  arise. 

The  original  estimated  cost  of  the  project  was  $50,000,  and  the  prin- 
cipal work  contemplated  by  it  ha«  been  accomplished,  but  for  reasons 
just  stated  the  work  can  never  be  considered  completed. 

The  amount  expended   under   the  project   to   June  30,  1897,  is 
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$61,249.99,  of  which  sum  $4,653.44  was  expended  daring  the  past 
fiscal  year,  and  the  river  has  been  kept  reasonably  free  from  obstrnc- 
tions  for  a  distance  of  108  miles  above  the  month. 

The  work  of  the  past  Reason  began  about  the  middle  of  September, 
and  continued  until  the  middle  of  November.  It  consisted,  as  hereto- 
fore, mainly  in  the  removal  of  snags,  the  building  of  dikes,  and  in  sur- 
veys of  places  requiring  improvement.  Work  was  done  at  the  following 
points:  Bocks  Bar,  Woodpecker  Island,  and  Stake  Shoal. 

The  uninber  of  snags  removed  was 91 

OrerhangiDg  trees  out 10 

Drift  trees  oat 20 

Rock  quarried cubio  yards..  1,077 

Dike  ooDstmcted linear  feet..  1,020 

For  details  of  work,  see  report  of  Mr.  L.  P.  Butler,  United  States 
assistant  engineer,  Appendix  N. 

GENEBAL  BEMABKS. 

The  progress  of  the  work  for  systematic  improvement  of  the  river 
by  continuous  work  by  reaches,  which  was  started  in  1891,  has  been 
seriously  interfered  with  during  the  past  year  by  the  requirements  of 
the  river  and  harbor  act  of  June  3,  1896,  which  specified  numerous 
localities,  separated  by  many  miles,  where  work  was  to  be  done,  not- 
withstanding the  fact  that  the  amount  of  money  appropriated  was 
largely  reduced  from  that  of  previous  years.  In  order  to  carry  out 
the  work  indicated,  it  was  necessary  to  break  up  the  organization  of 
the  work  in  one  of  the  divisions  of  the  First  Eeach,  in  order  to  supply 
forces  and  plant  for  detached  works.  The  Osage  Division  was  seriously 
disorganized  tor  this  reason,  and  the  work  that  was  done  in  that 
division  during  the  year  was  placed  under  the  direction  of  the  Gas- 
conade Division  engineer^  and  it  has  been  considered  necessary  for 
economical  reasons  to  discontinue  the  Osage  Division  altogether, 
merging  it  into  the  Gasconade  Division.  The  work  in  the  Gasconade 
Division  has  been  much  restricted. 

The  work  heretofore  done  upon  the  First  Eeach  has  extended  from 
about  4  miles  above  Jefferson  City  to  the  Gasconade  River,  a  distance 
of  45  miles,  the  whole  length  of  the  reach  to  the  mouth  of  the  river 
being  141  miles.  The  results  obtained  have  shown  beyond  any  ques- 
tion the  practicability  of  controlling  the  river,  holding  its  banks,  and 
giving  ample  channels  for  navigation,  but  the  cost  and  uncertainty  of 
permanence  of  the  work  and  slowness  of  progress  have  been  such  as 
to  discourage  the  public  and  the  National  Congress  in  the  effort  to 
improve  the  river  for  such  a  distance  as  would  give  promise  of  the 
building  up  of  its  commerce  and  the  benefiting  of  the  general  public 
to  a  degree  commensurate  with  the  cost  of  the  work.  The  effect  of 
this  is  plainly  visible  in  the  reduction  of  the  appropriations,  and  the 
yielding  to  demands  for  the  application  of  considerable  portions  of  the 
reduced  appropriations  to  detached  works  in  scattered  localities,  where 
the  interests  of  navigation  do  not  require  immediate  work,  and  where 
the  only  objects  to  be  attained  are  the  protection  of  local  private 
interests. 

The  Commission  and  their  executive  officers  have,  during  the  past 
year,  given  much  study  and  effort  to  the  vital  question  of  reduction  of 
cost  of  work,  in  the  hope  that  it  might  be  so  reduced  as  to  make  that 
part  of  the  improvement  of  the  river  confided  to  the  Commission  such, 
in  cost,  eflttciency,  and  rate  of  progress,  as  would  insure  early  and  suf- 
ficient benefit  to  the  general  public,  and  to  such  a  degree  as  to  com- 
mend the  improvement  as  being  wise  and  worthy  of  its  making. 
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It  is  believed  that  much  progress  has  been  made  toward  a  very  great 
decrease  iu  the  cost  of  work  that  will  not  onl^  be  efficient  in  aocom- 
plishiug  the  purposes  of  the  improvement,  bat  m  making  It  permanent 
The  principal  work  on  the  river  consists  of  dikes  for  regulating  the 
width  and  directing  the  channels  and  work  for  protection  of  banks. 
Modifications  of  dike  construction  and  new  methods  of  bank  protec- 
tion have  been  tried,  with  most  promising  results;  but  it  is  yet  too 
early  in  the  progress  of  these  efforts  to  assert  with  perfect  confidence 
that  the  entire  work  of  improvement  can  be  made  at  a  very  great 
decrease  from  the  cost  of  methods  heretofore  used.  Unceasing  efforts 
will  be  put  forth  to  accomplish  a  result  so  much  to  be  desired. 

For  some  of  the  details  concerning  these  efforts,  attention  is  invited 
to  the  appended  reports  of  Mr.  S.  H.  Yonge,  in  charge  of  Omaha  work, 
and  Mr.  S.  Waters  Fox,  in  charge  of  the  Gasconade  division,  Appendices 
F  and  J. 

For  commercial  statistics  see  report  of  Assistant  Engineer  A.  H. 
Blaisdell,  Appendix  0. 

BBOOMMENDATIONS  AND  BSTIMATB8. 
MISSOURI  RIVER. 

The  act  of  July  13, 1892,  provided  for  continuous  annual  appropria- 
tions for  the  river  for  a  period  of  four  years,  and  the  provisions  of  the 
three  succeeding  appropriation  acts  permitted  a  concentration  of  effort 
in  the  systematic  improvement  of  the  river  by  continuous  work.  The 
results  obtained  were  quite  remarkable  and  the  work  was  carried  on  in 
an  exceedingly  satisfactory  manner.  In  the  act  of  June  3, 1896,  while 
provision  was  made  for  four  years'  work,  the  amount  of  annual  appro- 
priations was  very  much  reduced  and  it  was  provided  that  considerable 
portions  of  the  appropriations  should  be  expended  on  scattered  locali- 
ties. The  result  of  the  latter  act  has  been  to  seriously  disarrange  the 
systematic  work,  and  the  sipall  amounts  of  the  appropriations  havd 
made  it  Impossiole  to  keep  up  the  plant,  a  considerable  amount  of 
which  has  been  disposed  of  during  the  year,  having  become  unservice- 
able, and  not  replaced. 

It  is  earnestly  urged  that  when  it  may  be  deemed  proper  to  provide 
for  work  at  specified  localities  on  the  river  not  included  in  the  system- 
atic work  in  progress  separate  additional  appropriations  should  be 
made,  so  that  the  systematic  work  and  the  maintenance  of  plant  may 
not  be  left  unprovided  for  by  the  diversion  of  funds  to  other  purposes. 

In  the  last  annual  report  the  Commission  stated  that  it  was  expected 
to  largely  reduce  the  cost  of  future  work  and  that  it  was  believed  that 
the  improvement  of  the  first  reach  could  be  completed*for  considerably 
less  than  the  amount  previously  estimated  in  the  preceding  annual 
report,  viz,  between  $3,000,000  and  $3,500,000.  There  has  been  a  reduc- 
tion in  the  cost  of  the  work,  and  it  is  oelieved  there  will  be  considerable 
further  reduction  in  the  future,  but  until  more  progress  has  been  made 
in  this  direction,  no  definite  reduction  of  estimate  is  deemed  advisable. 

Any  reduction  of  cost,  however,  must  necessarily  be  largely  dependent 
upon  appropriations  being  made  in  sufficiently  large  sums  to  warrant 
systematic  continuous  work. 

OSAOE  RIVER. 

When  the  work  of  constructing  the  dam  is  commenced  it  is  of  the 
utmost  importance  that  it  be  completed  in  a  single  season.  To  i>ermit 
the  annual  floods  for  five  or  six  months  to  pass  over  it  in  a  partially 
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completed  state  would  cause  so  much  damage  as  to  increase  greatly  the 
cost  of  the  work.  The  eutire  sum  necessary  for  this  work  onght  to  be 
appropriated  at  once  or  authority  be  granted  to  contract  for  its  com- 
pletion. The  estimate  for  snagging  and  removed  of  other  obstructions 
is  the  same  as  in  the  last  annual  report.  ^ 

GASCONADE  RIYBR. 

The  estimates  for  work  under  the  existing  project  are  the  same  as  for 
last  year.  The  sum  actually  appropriated,  viz,  $5,000,  has  been  found 
insufficient  to  accomplish  the  necessary  work  of  two  years. 

Btiimatet  for  ooniinuing  works  of  improvement  for  theftecal  year  ending  June  SO ^  1899, 

Improving  Missoari  River  f^om  moath  to  Sionx  City,  Iowa,  inclading 
oflSce  and  traveling  expenses  and  salaries  of  Commission,  surveys, 
gauges,  physical  data  and  publications,  operating  snag  boat,  and  sys- 
tematic improvement  of  first  reach $1,000,000 

Improving  Osage  River,  Mo. : 

For  completion  of  lock  and  dam 146,000 

Snagging,  etc 4,000 

150,000 
Improving  Gasconade  River,  Mo. : 

Snagging,  etc 15,000 

Money  statements. 

IMPROVING  MISSOURI  RIYBR  FROM  MOUTH  TO  SIOUX  CITY,  IOWA. 

July  1,1896,  balance  unexpended $399,249.49 

Rafondedon  account  of  overpayment 3.92 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 300, 000. 00 

699, 253. 41 
Jane  30, 1897,  amount  expended  during  fiscal  year 311,126.69 

July  1,1897,  balance  unexpended 388,126.72 

Julyl,  1897,  outstanding  liabilities 22,829.78 

July  1, 1897,  balance  available 365,296.94 


{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

IMPROVING  OSAGB  RIYBR,  MISSOURI  AND  KANSAS. 

July  1. 1896,  balance  unexpended $121,694.62 

June  90, 1897,  amount  expended  during  fiscal  year 60, 314. 81 

July  1, 1897,  balance  unexpended 61,379.81 

July  1, 1^,  outstonding  liabilities $5,022.17 

July  1, 1897,  amount  covered  by  uncompleted  contracts 14, 760. 00 

19, 782. 17 

July  1, 1897,  balance  available 41,597.64 

'Amount  (estimated)  required  for  completion  of  existing  project,  lock 

and  dam 146,000.00 

Amount  that  can  be  profitably'  expended  in  fiscal  year  ending  June  30, 
1899: 

Lock  and  dam $146,000.00 

Snagging ., 4,000.00 

160,000.00 

Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  aets  of  1^  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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IMPROVINO  OA8CONADB  RIVER,  MISSOURI. 

July  1, 1896,  balance  unexpended $5,157.40 

Jnne  80, 1897,  amonnt  expended  during  fiscal  year 4, 653. 44 

July  1, 1897, balance  unexpended 503.96 

July  1, 1897, outstanding  liabilities 30.00 

July  1,1897,  balance  available 473.96 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1899 15,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sunder  civil  act  of  June  4, 1897. 

Respectfully  submitted. 

Amos  Stickney, 
Lieutenant' Colonel  of  Engineers^  U.  8.  -4.., 

President  Missouri  River  Commission, 
Garland  G.  Broadhead. 
Thos.  H.  Handbury, 
Major  J  Corps  of  Engineers^  U.  S.  A, 
W.  H.  Heuer, 

Major  Engineers, 
G.  L.  Chaffee. 
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CoMolidaM  itaiemeni,  July  5, 1884,  to  June  30, 1897, 

IMPROVINO  MISSOURI  RIVSR  FROM  MOUTH  TO  SIOUX  CITY|  IOWA. 

Aotof  Jaly5,  1884 $640,000.00 

AugQ8t5,  1886 376,000.00 

Anguat  11, 1888 1,000,000.00 

Febraary22,  1890 75,000.00 

September  19, 1890 800,000.00 

July  13,1892 600,000.00 

March  3,  1893 700,000.00 

August  18,  1894 700,000.00 

March  2,  1895 710,000.00 

June  3, 1896 800,000.00 

June  4, 1897 300,000.00 

Total  specific  appropriations $6,200,000.00 

Balances  from  former  appropriations : 

Act  of  August  2, 1882,  applied  to  works  above  Sioux 
City.  Iowa $4,000.00 

Survej  of  Missouri  River  from  mouth  to  Fort  Benton  8, 8^4. 99 

Act  of  August  5,  1886,  applied  to  removing  obstruc- 
tions from  Missouri  River 1,982.80 

Total  balances 14,827.19 

Received  from  sales  and  deposits ^ 1,467.42 

Total 6,216,294.61 

IMPROVING  OSAGE  RIVBR,  MISSOURI  AND  KANSAS. 

Act  of  August  17, 1894 $46,000.00 

Act  of  June  3, 1896 50,000.00 

Balances  transferred  January  15, 1895,  from  Mi^.  Chas. 
J.  Allen,  Corps  of  Engineers: 

Act  of  September  19, 1890 42,655.18 

Act  of  July  18, 1892 43,366.44 

To'tal 182,021.62 

IMPROVING  GASCONADE  RIYBR,   MISSOURI. 

Act  of  August  17, 1894 $5,000.00 

Actof  June3, 1896 6,000.00 

Balance  transferred  January  15,  1895,  from  Maj.  Chas. 
J.  Allen,  Corps  of  Engineers: 
Act  of  July  13, 1892 138. 11 

Total 10,188.11 

Grand  total 6,408,454.34 

Expended  to  June  30,  1897 : 

For  improving  Missouri  River $5,828,167.89 

For  improving  Osage  River 120,641.81 

For  improving  Qasconade  River 9,634.15 

Total 5,958,443.85 

BftUmoe  June  dO|  1897 460^010.49 
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LUi  of  civilian  engi%0er$  employed  on  work  of  river  and  harbor  improvemenii  in  oharge  of 
Miseauri  Eiver  Commiesion  fiom  July  7, 1896,  to  June  SO,  1897,  inclusive,  in  oonneetion 
wiU^  improving  Miseouri  River  from  its  mouth  to  Sioux  City,  Iowa  (under  river  and 
harbor  acts  of  August  18 y  1894,  March  2,  1895,  and  June  3,  1896);  improving  Oeage 
Biver,  Missouri  and  Kansas  (under  river  and  harbor  acts  August  17, 1894,  and  June  Sp 
1896);  improving  Gasconade  Biver  (under  river  and  harbor  act  of  June  3, 1896), 


Kame  and  rtMidenoe. 


SamL  H.  Yonge,  Nebraska  City,  Nebr. 

8.  Waters  Fox,  ChamoU,  Mo 

A.  H.  Blaisdell,  St.  Louis,  Mo 

Jas.  A.  Seddon,  8t  Louis,  If  o 

Tlieo.  SchoonmiJLer,  Osage  City,  Mo. . . 

F.  B.  Maltby,  St  Louis,  Mo 

O.H.B.  Turner,  St  Louis,  Mo 

SamL  F.  Creoelius,  St  Louis,  Mo 

B.  J.  Thomas,  St  Louis,  Mo 

L.  P.  Butler,  St  Louis,  Mo 

Ed.  Jones,  Omaha,  Nobr 

W.  R.  De  Witt  Gasconade,  Mo 

A.  H.  Weber,  Omaha,  Nebr 

R.  A.  Crawford.  Osage  City,  Mo 

a  W.  Benedict  Osage  City,  Mo 

J.  Wm.  Link,  St  Louis,  Mo 

W.  H.  Boper)  St  Louis,  Mo 

J.  L.  Johnson,  St  Louis,  Ho 

B.  D.  Williams,  St  Louis,  Mo 

Louis  B.  Hopcf  DenveriCJolo 

X.  Whiting,  Laramie,  Wyo 


Time  em- 
ployed. 


Mot.  dys. 
2  0 
6     0 


2 
12 
12 
12 
10 

8 
2 
2 
7 
2 
0 
8 
2 
2 
7 
2 
3 
0 
1 
5 
3 
12 
0 
1 
9 
1 
5 
4 
1 
1 
1 
1 
0 
0 


0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
2 
0 
21 
4 
0 
0 
0 
0 
0 
0 
0 
0 
4 
4 


Compen 

sation  per 

montn. 


} 


$250 


2S0 
200 
200 
200 


175 

160 
100 

125 

125 

150 
125 

125 

125 
125 

125 

100 

110 
110 
00 
100 
150 
150 


Where  employed. 


I 


i First  reach,  Osage  Divlsioii. 
Omaha  and  Council  Biulls,   OmahA 
Division. 
Atchison,  Omaha  DiTision. 
Nebraska  Citr,  Omaha  Division. 
First  reach.  Gasconade  Division. 
St  Louis,  Mo. 

Do. 
Osage  Biyer,  oonstruotioii  of  look  asA 
dam. 

{St  Louis,  Mo. 
In  field,  a 
Do.b 
fSt  Louis,  Mo. 
llnfleld.a 

First  reach,  Gasoonade  DiTlsioB. 
St  Louis,  Mo. 
In  field,  a 
Do.6 
/St  Louis,  Mo. 
tin  field.  6 

In  field.  Gasconade  Rirer. 
St.  Louis,  Mo. 
(First  reach,  Osage  DiTision. 

Nebraska  CiJ^,  Nebr. 
First  reach,  Gasconade  Division. 
rOmaha,  Nebr. 
\Atchison,  Kans. 
/First  reach,  Osage  Division. 
\First  reach,  (jssconade  Divisloa. 
/First  reach,  Osage  Division. 
\First  reaoh,  Qaaconada  Division. 
In  field,  a 
Do.« 
Do  a. 
St  Louis,  Mo. 
In  field.  6 
Do.fr 


«  On  survey,  Missooii  River. 

fr  On  survey,  examination  of  reservoir  sites  in  Wyoming  and  Colorado. 

Abiitraot  of  proposals  opened  September  8, 1896,  for  furnishing  articles  enumerated  below, 
in  accordance  v)ith  letter  of  August  24,  1896,  from  this  office, 

CBMENT,  NATURAL  HYDRAULIC  (3,000  BARRELS). 


N«i 


Name  and  address 
of  tAdder. 


Thorn  Sc  Hunk  ins 
Lime  and  Cement 
Co.,  St  Louis, 
Mo.« 

W.  T.  Berthelet 
Milir*ukee,Wis.fr 

B.  Wallis  &  Co., 
Baltimore,  Md. 


Name  of  manufao- 
turer. 


Western  Cement 
Co. 


Milwaukee  C  e  • 
ment  Co. 

Cumberland  Hy- 
draulic Cement 
Manufacturi  n  g 
Co. 


Brand  or 
trade-mark. 


Hulme  Star. 


Keystone . . . 


Cumberland 
Hydraulic 
Cement. 


^proximate 
dole  of  grind- 
ing. 


Within  80 
days  from 
dateof  ship- 
ment. 

Fresh  at  the 
time  of 
shipment. 

One  week 
prior  to 
shipment. 


Guar- 
anteed 
number ' 

of 
pounds 
in  bar- 


285 

280 
800 


Price 
per 
barrel 
deliv- 
ered at 
Osage 


$L03 

1.02 
L70 


Price 
per 
barrel 
deliv- 
ered at 
Look 
No.  L 


$1.11 


•  No  guarantee  with  proposal;  informal;  oement  to  be  tested  at  mills  by  Mead  &  Shaw,  enginaers, 
Louisville,  Ky. 
fr  This  bid  aooepted,  sutjeot  to  inapeoti<m  and  aooeptanoe  at  Milwaake«,  Wis. 
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Appendix  A. 

AKNUAL  RBPOBT  OF  MR.   F.   B.  MALTBT,  ASSISTANT  ENGINBER. 

St.  Louis,  April  30, 1897, 

Captain  :  I  have  the  honor  to  very  reepeotfhlly  present  the  following  report  of 
surveys  made  mider  my  direction  during  the  summer  of  1896 : 

Verbal  instructions  received  from  you  were  to  make  the  special  surveys  "  at  or 
near  the  month  of  Little  Blue,  in  Jackaon  County,  Mo./'  ''Miami.''  ''from  the  foot 
of  Bowling  Green  bend  to  the  head  of  Harrison's  Island,"  at  "  Rocneport "  and  '*  St. 
Charles/'  as  mentioned  in  the  river  and  harbor  bill  of  June  3,  1896 ;  also  to  extend 
the  topographical  survey  of  the  Missouri  River  fh>m  the  upper  limit  of  the  work 
already  completed,  as  far  as  possible,  and  keep  the  entire  expenditure  for  field  work 
within  $5,000. 

In  pursuance  of  the  above  instructions,  aparty  was  organized,  consisting  of  F.  B. 
Maltby,  chief  of  party,  O.  H.  B.  Turner,  E.  J.  Thomas,  S.  F.  Crecelius,  jT  William 
Link,  and  W.  H.  Roper,  as  topographers,  J.  L.  Johnson,  levelman,  and  the  necessary 
number  of  recorders,  axmen,  boatmen,  cooks,  etc.,  the  entire  party  numbering 
thirty-seven  men. 

I  left  St.  Louis  August  17, 1896.  Work  was  begun  at  DewitL  Mo.,  August  22. 
The  work  was  completed,  party  discharged,  and  I  returned  to  St.  Louis  October  16, 
1SB6. 

The  party  was  subsisted  and  quartered  on  board  the  U.  S.  steamer  Golden  Gate, 
This  arrangement  proved  very  satisfactory  and  very  much  simplified  the  matter  of 
moving  the  party  from  place  to  place.  The  entire  cost  of  ronning  the  steamer  was 
$967.97  for  the  two  months'  service.  Owing  to  the  short  time  the  boat  was  in  com- 
mission, the  cost  of  running  from  the  boat  yard  at  Gasconade  to  and  from  the 
locality  where  work  was  performed,  was  a  large  part  of  the  entire  operating 
expenses.    The  river  distance  covered  by  the  steamer  was  about  440  miles. 

In  accordance  with  written  instructions  from  Lieut.  Col.  Amos  Stickney,  Corps  of 
Engineers,  U.  S.  A.,  president  Missouri  River  Commission,  dated  September  29, 
1896,  special  surveys  as  enumerated  above  were  made  as  follows : 

AT  OR  NEAR  THE  MOUTH  OF  LITTLE  BLUE,  IN  JACKSON  COUNTY,  MO. 

The  survey  began  just  above  Blae  Mills  Landing  and  was  carried  about  3  miles 
below  Missouri  City,  a  river  distance  of  10  miles.  The  main  bank  lines  and  the 
shore  lines  of  all  islands  and  bars  and  their  elevations  above  the  St  Louis  City 
directrix  were  located.  A  tracing  has  been  prepared  showing  the  result  of  this  sur- 
vey;  also  the  bank  lines  as  surveyed  in  1889;  also  the  amount  of  caving,  in  acres, 
from  1889  to  1896. 

AT  MIAMI. 

This  was  within  the  limits  of  the  regular  topographical  survey  of  the  season.  A 
tracing  has  been  prepared  showing  the  result  of  this  survey  and  giving  the  topo- 
graphical features  of  the  entire  river  valley  between  bluffs  and  from  Millers  Island  to 
Eiewitt.  This  tracing  also  shows  the  bank  lines  in  1890  and  the  amount  of  caving 
from  1890  to  1896. 

ITBOM  THE  FOOT   OF    BOWLING    GREEN    BEND    TO    THE  HEAD  OF  HARRISONS  ISLAND. 

The  main  bank  lines  and  shore  lines  of  islands  and  bars  between  the  above-men- 
tioned limits  were  located.  A  tracing  has  been  prepared  showing  these  lines;  also 
tiie  bank  lines  in  1890  and  1895,  and  also  the  amount  of  caving  from  1890  to  1896. 

ROCHEPORT. 

A  survey  was  made  of  the  right  bank  above  Rocheport  to  show  the  amount  of 
caving;  also  in  the  vicinity  of  Huntsdale  for  the  same  purpose.  A  tracing  of  the 
survey  of  1895  was  prepared  which  shows  this  survey ;  also  the  bank  lines  of  1890 ; 
also  the  amount  of  caving,  in  acres,  from  1890  to  1896. 

AT  ST.   CHARLES. 

Surveys  were  made  in  the  vicinity  of  St.  Albans  and  opposit'O  Tavern  Rock ;  also 
in  Howards  Bend,  to  show  the  amount  of  caving.  Tracings  have  been  prepared, 
showing  the  topogi*aphy  of  the  valley  in  these  localities  made  from  the  survey  of 
1895.  They  show  also  the  recent  sui'veys  and  the  bank  lines  in  1890 ;  also  the  amount 
of  caving,  in  acres^  from  1890  to  1896. 

The  topographical  survey  of  the  Missouri  River  and  its  adjacent  valley  was  begun 
at  Dewitt,  Mo.,  at  the  upper  limit  of  the  work  of  1895  and  was  carried  upstream  to 
about  l\  miletf  below  Lenngton,  Mo.,  a  channel  distance  of  51i  miles. 

BlfO  97 242 
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The  methods  and  scope  of  the  work  were  the  same  as  fully  described  in  my  report 
published  in  the  annoal  reoort  of  the  Missouri  River  Commission  for  1896. 

The  total  cost  of  the  neld  work,  including  the  cost  of  operating  the  steamer 
Golden  Gate,  was  $4|920.28.  Attached  hereto  is  a  tabulated  statement  giving  in 
detail  the  amount  of  the  various  kinds  of  work  performed^  cost,  etc..  on  the  topo- 
graphical survey,  and  not  including  special  surveys.  There  is  also  attached  a  table 
showing  the  amount  of  caving,  in  acres,  as  referred  to  in  the  above  report  on  special 
surveys. 

On  completion  of  the  field  work  Messrs.  Turner.  Thomas,  and  Crecelius  were 
retained  in  the  office,  and  since  that  time  and  up  to  April  Ist,  when  Messrs.  Thomas 
and  Turner  were  furlou^hed,  have  been  engaged  in  mapping  the  results  of  the  sea- 
son's work  and  completing  the  maps  of  the  surveys  made  in  1895.  The  topograph- 
ical surveys  are  being  mapped  on  a  scale  of  1  inch  equals  1,000  feet,  and  on  charts 
covering  various  lengths  of  river,  the  lower  end  of  No.  1  being  at  the  mouth  of 
the  river  and  the  upper  end  of  No.  12  being  at  Lexington,  the  upper  limit  of  this 
season's  work.  Of  these  maps,  the  first  nine  are  complete,  with  titles,  notes,  and 
authorities.  No.  10  is  about  complete,  with  the  exception  of  the  title.  Nos.  11  and 
12  are  projected,  notes  platted  and  outlines  drawn  in  pencil,  and  the  inking  and  let- 
tering well  begun. 

In  addition  to  above  mapping,  the  results  of  the  special  surveys  have  all  been 
platted  and  tracings  made  showing  the  changes  in  bank  lines,  as  referred  to  in  report 
above.  The  usual  amount  of  miscellaneous  tracing  and  maps  has  been  made  and 
called  for. 

Very  respectfully,  your  obedient  servant, 
Capt.  Hiram  M.  Chittendkn.  ^-  »•  Maltby,  A»ri,tant  Engine. 

Corpi  of  Engineerif  TJ,  8,  J., 

Secretary  Missouri  Biver  Commissum, 


Work  done  on  topographical  survey  between  Deuntt,  Mo,,  and  Lexington,  Mo.,  eeaeon  of 

1896. 

Secondary  triangulation  stations  occupied 6 

Tertiary  triangulation  stations  occupied 134 

Base  lines  measured 6 

Miles  of  stadia  line  run 457.3 

Miles  of  main  bank  located •. 95.5 

Miles  of  shore  line  located  (including  islands  and  bars) 142. 5 

Miles  of  bluff  line  located 52.5 

Miles  of  river  surveyed 51.5 

Square  miles  of  topo^apby  surveyed 137. 8 

Number  of  stadia  points  located 17,571 

Seetion  comers  located 22 

Bench  marks  located 45 

Miles  of  levels  run 114 

Number  of  single  days  on  which  topography  was  taken 126^ 

Number  of  square  miles  of  topography  for  each  observer  per  working  day..  1. 09 

Cost  of  field  work  per  square  mile  of  topography $30.67 

Number  of  rations  served 1,948 

Cost  per  served  ration $0,531 

Amount  of  caving,  in  acres,  at  various  points  on  Missouri  River,  as  determined  by  epeoial 

surveys  of  1896, 


Locality. 


Opposite  Blae  Hills  Landing 
Opposite  Atherton,  ICo 


Do. 


Opposite  Missouri  City. 
Below  Missoari  City . . . 
Thomas  Bend 

2>po8ite  Miami,  ICo  . . . 
iamiBend 

Little  Missoari  Bend . . . 
Above  Wllhoite  Bend .. 

WilhoiteBend 

Diana  Bend 

Opposite  Rocheport . . . . 
Yloinity  Hantsaale  — 
AngustaBend 

Spposite  Tavern  Book . 
owardaBend 


Bank. 

Time  in 
oaWng. 

Left 

Tyears 

Right 

Le?t 

7  years 

Tyears.... 

Right 

Left 

Tyears 

Tyears 

Left 

Syears 

Left 

Syears 

Right 

Left 

6  years 

Syears.... 

Right 

Left 

Syears.... 
6  years 

Right 

6  years 

Right 

Loft 

6  years 

0  years 

Left 

5year8 

Left 

6  years.... 

Right 

Syears.... 

Acres. 


35 
111 
142 
211 
114 
236 

95 
120 
129 
210 
144 
160 

12 

74 
8T0 
225 
270 
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Appendix  B. 

aknual.  beport  on  watbs  gauges,  by  a.  h.  blaisdell,  assistant  bnginesb. 

Missouri  River  Commission, 

8t,  Loui8f  Mo.,  June  SO,  1897, 

Captain:  I  have  the  honor  to  sabmit  the  followine  report  on  the  water  gauges 
maintsiiied  by  the  Missouri  River  Commission  during  the  fiscal  year  ending  this  date. 
Permanent  gangee  have  been  maintained  at  twenty-two  stations  on  the  Missouri 
River  dnring  the  ^ear,  of  which  seventeen  were  wire  cable  gauges  on  bridges  and 
ib»  remainder  inclined  and  vertical  wooden  gauges  on  shore. 

On  August  15. 1896,  a  wire  cable  gau^e  on  the  county  road  brid;;e  at  Townsend, 
Mont.|  2,5(V4  miles  above  the  mouth,  which  had  been  established  and  maintained  by 
the  Commission  since  October  1, 1891,  was  transferred  to  the  engineer  officer  in  charge 
of  the  Missouri  River  above  the  southern  limits  of  Sioux  City,  Iowa. 

In  connection  with  the  rectification  works  on  the  first  reach  of  tho  Missouri  River, 
three  temporary  gauges  have  been  maintained  throughout  the  year,  and  one  for 
three-fourths  of  the  year. 

The  gauges  were  unusually  free  from  accidents.  The  only  radical  repair  required 
was  the  placing  of  a  new  shore  gauge  at  Waverly^  Mo.,  the  old  one  having  been 
crushed  by  ice.  Some  few  of  the  cable  ffauges  required  the  renewal  of  their  dupli- 
cate cords  and  weights,  a  matter  of  slight  expense. 

Only  one  complete  tour  of  gan|;e  inspection  was  made  during  the  year,  viz,  Novem- 
ber 9-December  4.  Were  it  not  tor  the  shore  gauges,  one  inspection  per  year  would 
be  snfiScient  for  the  service,  but  in  order  to  secure  a  continuity  of  readings,  these 
gauges,  being  not  only  liable  to  injury  by  ice  and  drift  or  displacement  by  frost,  are 
not  infrequently  deserted  by  the  channel,  and  sometimes  require  both  repair  and 
change  of  location. 

The  gaug^  observers  employed  by  the  Commission  have  by  their  long  terms  of 
service  become  exceedingly  expert  in  their  work,  and  are  able  to  maintain  their 
guages  in  face  of  obstacles  where  less  experienced  men  would  fail. 

The  pilot-bulletin  service,  maintained  at  twelve  stations  below  Kansas  City,  was 
discontinued  Kovember  30,  except  at  Kansas  City,  where,  at  the  request  of  local 
steamboat  men,  it  was  made  continuous  and  resumed  on  April  1 .  These  bulletins 
exhibit  the  existing  stage,  reading  from  a  zero  to  5  feet  below  standard  low  water, 
and  correspond  closely  with  the  readings  of  the  Weather  Bureau  gauges. 

Abstracts  of  the  weekly  gauge  reports  have  been  mailed  two  days  after  the  close 
of  each  week  to  the  field  parties,  current  hydrographs  have  been  kept  platted  to 
date,  and  the  corrected  hydrographs  of  the  previous  year  have  been  completed 
in  ink. 

Through  the  courtesy  of  the  engineer  officer  in  charge  of  the  Missouri  River 
between  Stnbbs  Ferry,  Mont.,  and  the  lower  limits  of  Sinnx  City,  the  records  of  the 
upper  river  gauges  have  been  made  available  for  use  by  the  Commission,  reports 
from  two  of  which — Bismarck,  N.  Dak.,  and  Towusend,  Mont. — have  been  received 
weekly. 

On  the  Osage  River  four  permanent  gauges  have  been  maintained,  viz,  at  the 
Osage  City  Bridge,  site  of  Lock  No.  1,  and  at  22  and  60  miles  above  the  mouth, 
respectively. 

On  the  Gasconade  River  one  permanent  gauge  has  been  continued,  located  30  miles 
above  the  mouth. 

Beyond  an  unusual  rise  in  the  river  of  from  9  to  14  feet  early  in  January,  due  to 
heavy  rains,  principally  in  the  Osage  and  Gasconade  valleys,  the  only  marked  char- 
acteristics of  the  stages  for  the  fiscal  year  were  the  unusual  high  stages  prevailing 
during  the  month  of  April  of  from  1  to  2.5  feet  above  standard  high  water.  In  the 
great  flood  year  of  1881  the  April  stage,  which  was  the  maximum,  exceeded  that  of 
11897  by  from  3  to  7  feet,  but  in  no  other  year  since  1872,  in  the  river  below  Kansas 
Ci^  nBB  there  been  higher  water  during  the  month  of  April  than  in  1897. 
Very  respectfully,  your  obedient  servant, 

A.  H.  Blaisdell,  A$9i»iani  Engineer, 

Capt.  H.  M.  Chittenden, 

Cwrpi  of  Engineer 9,  XJ.  8.  A., 

Seci-etary  MUaouri  Biver  CommieeUm. 
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APPBNDIX  O. 


ANNUAL    BXPORT    ON     COMMERCLA.L     STATISTICS 

ENGINEER. 


BY    A.     H.    BLAlSDRLLy    ASSISTANT 


report  on  commerce  of  missouri  river  during  calendar  year  1896. 

Office  Missouri  River  Commission, 

St,  Louis y  Mo,,  Jane  SO,  2S97. 

Sir:  I  have  the  honor  to  submit  tho  following  report  ou  the  commerce  of  the  Mis- 
souri River  between  its  month  and  the  southern  limits  of  Sioux  City,  lowa^  during 
the  calendar  year  1896. 

Previous  to  1895,  when  the  jurisdiction  of  the  Missouri  River  Commission  included 
the  port  of  Sioux  City,  some  commerce  belonging  to  that  port  was  included  in  the 
statements  returned  by  this  office,  but  footnotes  under  the  tables  herewith  give  the 
amount  of  such  trade. 

No  change  in  the  method  of  obtaining  the  amount  of  commerce  carried  on  has 
been  made  from  that  adopted  in  previous  years. 

With  few  exceptions,  steamboat  men  and  others  who  carry  on  a  considerable 
amount  of  traffic  till  out  with  commendable  promptness  and  accuracy  the  blanks 
furnished  them  and  state  in  great  detail  the  kinds  and  amount  of  freight  handled, 
and  points  between  which  the  shipments  are  made.  In  some  cases  ihe  use  of  the 
original  freight  books  is  extended  for  making  up  the  returns. 

Among  the  smaller  class  of  shippers  considerable  correspondenoe  usually  ensues, 
and  sometimes  personal  investigation,  before  their  returns  are  satisfactorily  ren- 
dered, and  some  of  the  small  amounts  are  never  obtained. 

Each  water-gau^e  observer  reports  on  special  cards  all  steamboats,  barges,  rafts, 
etc.,  which  puss  his  station,  with  details  of  the  trade  as  far  as  he  can  ascertain 
them,  and  this  list  serves  as  a  check  on  the  accuracy  of  the  returns  made  by  the 
ahipper. 

llie  tables  showing  tonnage  and  measurements  of  steamers  engaged  in  the  trade 
are  compile<l  from  their  inspection  papers  in  the  custom  house  at  which  they  are 
enroUea  or  licensed. 

Table  1,  giving  the  amount  of  freight  carried,  towed,  or  rafted  and  number  of 
passengers  oarri^  in  1896,  is  believed  to  be  a  close  approximation  to  the  actual 
trade. 

Table  1. 


dau. 


hoDg'tnde  pAokett 

Short-trftde  packets  and 
miAoellanaoos  boats — 

Sand  and  wood  steamers 
and  barges 

Bafts 

Mattress  bnuh  Air- 
nished  and  towed  on- 
der  contract  for  United 
States  improvement  of 
Miasissipni  Rirer 

Mattress  omsh  fur- 
nished and  towed  un- 
der  contract  for  United 
States  improvement  of 
Misaouri  River  above 
■outhem  limits  of 
Sioux  City,  Iowa 


Total 


Grain. 


Tons. 
898.1 


Live 
stock. 


Tons. 
639.2 


19,119.3  13,907.9 


20,017.4 


4,447.1 


Miscel- 
laneous 
Wood     Sand  and  farm  prod 
and       building  j    uco  and 
lumber,  imateriau.    general 

mercbun- 
dise. 


Ton*. 
47.4 

11, 284. 4 


Tons. 
27 

14, 218.'6 


181.5   229,437 
8,147.6 


126.6 


67.6 


14, 855      i243, 682. 6 


Tons. 
1,656.4 

4, 205. 8 


Total. 


Tons. 
3, 168. 1 

52.796 

229, 618. 5 
3,147.6 


126.6 


67.6 


Mile-tons. 


1.061 


6,922.2  288,924.3 


1,839,630.9 


Pas- 
sen- 
gers. 


443, 614. 1 

1,064,668.1 

281.204.5 
45,395.2 


8,798 


'    375 
1,538 


1.918 
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The  folio  irine  comparatiye  table  giyes  the  totals  for  the  different  classes  of  trade 
for  the  series  of  years  18d6-1892 : 

Table  2. 


Class. 


Long-trade  packets 

Skort-trade  packets  and  miscellaneoas 


Sand  and  wood  steamers  and  t>arges 

Baits 

msftrwss  bmsh  famished  and  towed 
under  contract  for  United  States  im> 
prorement  of  Mississippi  River 

MMtress  brush  furnished  and  towed 
nndar  contract  for  United  States  im- 
provement of  Missouri  River  above 
aoathem  limits  of  Sioux  City,  Iowa. . . 


Total. 


Total  number  of  tons  carried. 


1896. 


1805. 


3, 1«8. 1 

52,706 
220, 618. 5 
8,147.6 


ia6.6 


67.6 


7,778.8 

46,440.5 

175,453.1 

2,083.6 


22,500 


288,024.3 


255,165 


1804. 


8,621.6 

46,820.7 

05,572.8 

8, 810. 7 


154,834.8 


1803. 


10,310.0 

73,248.5 
146,827.0 
10,578 


240,065.8 


30,372.8 

110,440.1 

91,002.6 

4,006.9 


286,822.0 


Glass. 


Long- trade  packets 

GEhort-trsde  packets  and  miscellaneous 


Sand  and  wood  steamers  and  barges 

Bafts 

Maltiuaa  bmsh  furnished  and  towed 
under  contract  for  United  States  im- 
provement of  Mississippi  River 

Mattress  brush  ftimisned  and  towed 
under  contract  for  United  States  im- 
provement of  Missouri  River  above 
southern  limits  of  Sioux  City,  Iowa. . . 


Total. 


Mile-tons. 


1806. 


448,614 

1,061.568 

281,205 

45,395 


8,798 


1,051 


1,839,631 


1805. 


1,010,370 

065,536 

240,988 

76,666 


675,000 


2,068,558 


1894. 


1,046,526 

720,862 
156,346 
141,850 


2,073,584 


1803. 


4,093,147 

758,605 
235,008 
670,215 


5,666,065 


1892. 


6^112,180 

1,411,520 
827, 5«8 
522, 701 


8,373,972 


Class. 

Passengers. 

»= 

1806. 

1885. 

1804. 

1893. 

1882. 

Long- trade  packets 

375 
1,538 

1.175 
5,373 

8,150 
a  3, 312 

8,700 
5  8,532 

4,450 

Short-trade  i>ackets  and  miacellaneous 
boats 

0  41,823 

Total 

1,013 

6,548 

6,462 

12,232 

46,273 

a  Including  1,000  excursion  passengers,  533  of  which  were  above  southern  limits  of  Sioux  City,  Iowa. 
b  Including  6,200  excarsion  passengera. 
c  Including  34,603  excursion  passengers. 

From  Table  2  it  is  seen  that  the  long- trade  packet  business  in  1896  was  less  than 
that  of  1895  by  over  one-half,  while  the  other  items  of  the  river's  commerce  show  a 
slight  increase  over  that  year. 

At  the  beginning  of  the  season  two  packets — the  Libhie  Conger  and  the  Benton — 
were  engaged  in  the  long  trade,  extending  their  trips  as  hiffh  up  as  Arrowrock,  221 
miles  above  the  mouth,  and  their  books  showed  a  fairly  profitable  and  an  increasing 
business.  Both  boats  had  made  six  trips,  but  unfortunately  were  both  lying  at  the 
St.  Louis  wharf  on  May  27,  1896,  the  date  of  the  disastrous  cyclone.  The  Conger 
suffered  a  total  loss,  while  the  Benton  was  badly  wrecked,  and,  not  being  repaired 
until  late  in  the  season,  did  not  again  enter  the  trade. 

The  decrease  in  mile-tons  is  due  to  the  loss  of  these  steamers,  as  the  usual  num- 
ber of  trips  made  by  these  boats  is  one  trip  per  week. 

No  new  lines  of  transportation  have  been  established  during  the  year. 

Table  3  gives  the  number  and  total  registered  tonnage  of  steamboats  engaged 
in  trade  on  the  Missonri  Biver  for  the  years  188^1896. 
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Table  8. 


Enrolled  at— 

1896. 

1895. 

1894. 

1893. 

No. 

21 

7 

3 

aS 

Tons. 

No. 

21 
8 
3 

58 
2 

Tons. 

No. 

17 

7 

3 

el2 

1 

Tons. 

No. 

20 
U 
3 
11 
2 
1 
1 

Tons. 

St.  Louis.  ICo 

1,970.05 

484.20 

47.50 

447.68 

1, 902. 15 

600.03 

47.50 

447.68 

443.85 

1,445.54 

562.03 

47.50 

866.72 

840.49 

2,282.40 

Kmimm  CAtv.  "hiv    

2,932.42 

St.  JofieDh.  Mo 

47.50 

OiDAha.  N*br -r 

91L00 

Barlinirtoii.  Iowa 

450.84 

Cinoinnati.  Ohio 

134.92 

Dabaane.  Iowa. 

56.82 

La  Crosse.  Wis 

2 

359.45 

Kasliville.  Tenn 

1 
1 

172.76 
188.59 

Rock  Island.  Ill 

St.  Paul.  Minn 

1 

106.64 

Total 

39 

2.01Q.43 

45 

3,907.30 

42 

8,623.68 

49 

6.818.48 

Enrolled  at—* 

1892. 

1891. 

1890. 

1889. 

No. 

Tons. 

No. 

Tons. 

No. 

18 

17 

5 

10 

Tons. 

No. 

16 

15 

6 

18 

Tons. 

St.  Loais.  Mo 

24 

12 

3 

11 

1 
1 
1 

2,562.78 
2,080.08 
148.88 
912.29 
58.32 
358.31 
324.09 

19 

18 

5 

12 

2,504.31 

3, 398. 13 

265.41 

794.21 

1,840.61 

1,270.38 

277.62 

504.72 

1,812.60 
1,626.20 

St.  Joseph.  Mo 

277.62 

Omaha,  xfebr .- 

1,829.86 

Dnbuoae.  Iowa 

New  Orleans.  La 

• 

St.  Paul.  Minn 

LonisTillft.  Ky .  

1 
51 

1, 130. 34 

53 

Total 

7,344.75 

54 

6,962.06 

5.023.62 

49 

5,046.89 

a  Five  of  these  did  not  go  below  sonthern  limits  of  Sionx  City,  Iowa. 
6  Six  of  these  did  not  go  below  southern  limits  of  Sioux  City,  Iowa, 
e  Ten  of  these  did  not  go  below  southern  limits  of  Sioux  City,  Iowa. 

Fonr  gasoline  boats  on  the  river  carried  an  aggregate  of  6,411  tons  (58,980  mile- 
tons)  during  the  year. 

The  nnmbier  of  boats  passing  six  of  the  gauge  stations  is  given  in  the  following 
table: 

Table  4. 


Xiooality. 


Bellefontaine  Bridge,  Mo 

Ck>les  Creek,  Mo 

Jefferson  City,  Mo 

BoonTille,Mo 

Lexington,  Mo 

Sioux  City,  Iowa,  Lower  Bridge 


Number  of 

steamers 

passed. 

Up. 

Down. 

19 

22 

199 

202 

51 

50 

123 

122 

12 

11 

3 

3 

Registered  tonnage. 


Up. 


4,836.97 

12,650.16 

7,386.21 

6,061.59 

873.21 

219.58 


Down. 


4,991.71 

12,864.82 

7, 843. 16 

6,006.23 

817.85 

219.58 


Unreasonably  high  rates  of  insurance  on  the  river  have  been  continued  without 
change  since  1889. 
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Tabu  5. — LUt  of  ttettmert  ptflna  m  the  MlnonH  Ritrr  and  Mbutaritt  i*  He  dietriel  of 
2ftw  Orleani,  tnrolled  at  lite  port  of  St.  LouU,  Mo.,  ia  tki  ftar  1896. 
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A.T.EwJnE— 
AonloIMI 


BiMk  Diamaii 
Commodora'p- 


Trederisk 

-Guoaniids 

J.W.SptDcer... 

JohnlCIInea... 

Blnglliber 


Mluiwlppi  MidtrlbaUry 


Hiiaoiiri    ud    tributary 
MloaioslpplBiid  trlbiituy 


MiHonri  Rirer.  lOmilH 
Bbove  UDd  Iwlow  JsBi)r' 
■on  CUy,  Mo. 

UlulHlpplud  Iribntu; 


C.  C.  Tnnier,  Ouge  Cllr, 


C.  C.  Tunwr.  Ouge   City, 

Chu.  B.  Able.  St.  Churlei. 

Mo. 
B.  H.  M>r>b«U,  Taseambia, 

ita. 
Ht>nnsnD  Ferrv  and  Pu-kil 

Co..  HermuiD.UD. 
ColaindCaJlawny  Trmntpor- 

UtioD  Co.,  jBUcnoD  City, 

Mu. 
B.  M.  Muihall.  ToKambia, 


MlatDiiii  RlTsr  bctweon 
St.Cliilrt«aiidlOmll« 

Uiiin[ui)i]il  and  tributary 


iDry  Kellar.  Woraaw.  Mo. 
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WbenboUt. 


I  i 


PlswBoy.. 


Plow  Bur.... 

oX'r.r!:::: 


AasiiCMle 

JsMpb  L.  Btopbou- 

LoU 

KajLiBdi 


atm].. 
8l«l.. 


UlMonri   RlTor.  S  mlln 
■biiTi-  and  below  Kan- 

UtHoarl'  RIfbt.  bftveen 

Bonn Ti  lie  and  oppoeite 

MiAHliBlppiudtrtbDlATy 

MiMooii  Hirer,  30  mllaa 
aboTO]     ■■    ■       " 
]?,  Mo 


oUrjr 


MlFolanippiandtt 

IfDilnffton  and  oppwiE 
Otac*  Rivw 


Mnrj  B.  Uraot.  BooDTilla, 

liniilnr     Moehlfl.     Arrov- 

ruck.  Mo. 
J.  1),  Tbomwi,  Wavorly,  Mo. 

D.N.Bmitb.BuouvQle.Mo. 
Leiington  Ferrj.  Coal  and 
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TAJBUt  7.— Lltt  ^  ilwiMn  plfing  ch  Ikt  MUmuH  Bietr  md  Iribiilerif,  tn  lh»  iUlriet  tf 
l/*»OrU(uu,«HrolMtttthiportitf3t.Jo*epk,Mo.,imtk»paarl896. 


»..,. 

When,  bnUL 

rmr. 

DaU  of  lut 

tl 

"r 

'B. 

at.j0Mph.UD 

ISM 
INI 

Jon*  11,  ISM 
Al,f-    S.ISW 

IS 

f* 

u». 

.^^^ 

KngliiM. 

Bdl«n. 

Name. 

MTiy. 

atwr- 

b^° 

Dlune- 

Stroke. 

S," 

Lmglh. 

? 

FluxineKh 
bdtot. 

BT. 

bet. 

DiUD- 

10 
30 

10 
10 

1 
1 

4 

ii 

A 

1 

Frtt. 
lit) 

/luAu. 

u 

11 

BdUBM. 

UoMiHd  to  nin  on— 

.      ,™. 

Ji 

1 

1 

jiJ 

muielDB  own.r. 

Sl«l. 
Slael.. 

Iron.. 

1U6 
lUl 

iia 

H.W.DnDi>.St.J<»ei.h,Uii. 

B«T»LTBds 

mbove  ud  bplow  White        Kana, 

"™ 

M 
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'■  jilyinff  on  M<  MiuouH  Bittr  and  lributarU$,  in  Oe  Ai(r£l 
>leaiu,  mroJIad  at  tkipcrt  of  Onaka,  IfOr.,  <•  the  year  1S96. 


CaplloIaButt... 


Jane  IT.  IBM 

do 

<    Jane  12,  IBM 


S1.71 


(^itolmltuU.... 

QwUUb* 

JoikL,R.a 

UUlaMmodfl.... 

llH7B.BeiinaUi 

Uimwlulua 

QaaaDNo.  1 

TlatStlUiDg*.... 

■  IHd  not  go  balov  x 


3M«1.. 

Steel.. 


Dnri  uil  trlbnUry 
inslppi  (nd  tribaltuy 
DDri   ud    irlbiitATj 


Uiuoni 

Niolir 


Itlvf 


»DdF 


.   Talbot,    CoTingUin. 


JoHph 


I..  YukUn.S.Dak. 


;>pi  and  trlbalAry 
id  Big  Sioni  riT. 
River  Bl  ferry 
MlHAOUri    lU^ 
(Jliy. 


._iob,   Bunnlng 
,. m-,v.  S.rytk.. 

R.   A.  Talbot,    CoiingloE, 

J.  W.  Obirige.  Sloni  City, 

Aoderaon  &.  Ellblam.  Ue- 

Seller  Bros.,   Siaoi   Cily, 


v  llniiU  of  SloDX  City,  low*. 


frBallmited. 


VeiT  rbapeotfally,  yonr  obedient  Bervant, 

A.  H.  Rlaibdkll,  AttUtamt  Engitu»r. 
Capt.  H.  H.  Chutkkdhn, 

Carp* o/ £<tf>iiMr«,  U.S.A., 

Seeretarji  Miuouri  Bittr  CoMHtitiion, 
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KSrORT  OM  OOHMIBCS  Or  O8A0S  mvXB  DDBIMO  OAIAMDAR  T 


11806. 


Offick  HisaouKi  Bivxr  Cohmissiom, 

St.  LohU,  Junt  SO,  1897. 
6ib:  I  Imt«  the  honor  toanbmit  the  following  report  on  the  commerce  of  the  Oeage 
Biver  during  the  calendar  year  1896: 

Hm  aaiBe  methode  as  are  reflBiTed  to  for  the  Miaaonri  Biver  were  employed  in 
obtalniog  Uie  atAtistice. 


December,  1896,  diminiahed  tbe  amount  of  tbe  lumber  trade  for  1896,  but  Btill  a  ci 
pM«tiT(Jy  large  amount  waa  rkfled  out. 

Tbe  larger  part  of  tbe  steamboat  trade  waa  performed  ^^y  the  ateamer  Fniarielt^ 
■he  being  engaged  aolely  on  the  Oaage  River.  She  made  fourteen  tripa  to  Toecam- 
hia,  60  milea  above  the  month,  once  going  aa  far  asLlnnCreeii,  109  miles;  in  all  she 
made  eioh^-one  tripa. 

The  follawing  tabl^  giving  the  amonnt  of  freight  carried,  towed,  and  rafted,  ia  * 
naar  approximation  of  the  1W6  commerce: 

Tablb  1. 


i 

1 

i 
s 
1 

1 

r 

Olua. 

i 

1 

1 

1 

1 

1 

i 

1 

i 

1 

1 

1 

s 

T... 

T„. 

r-,. 

TV™. 

1.VS0 

37,  mj 

3>.(7Q.I 

ToUl 

J,m.. 

1,1»,8 

i!,a»g 

yt.ivs.i 

»].9 

m 

SS.0 

lao.lgM,  MS.  283.6 

i.i-a.m 

ArUolM. 

iM. 

lew. 

ISM. 

IBM. 

inn. 

INI. 

im 

MOT.  J 

"'1! 

BM.8 

no 

ra 

1.0W 

3,061 

1.MT 
10.  SM 

4,0U 

i.«e 

ss^Sd's^r*"^"'^''- 

31,M 

M 
101 
ISS 

n 

80 

31 

Me 

«a,»a.a 

IT,  EM 

12,511 

-■"• 

n.<m 

M.«H. 

Table  3  givee  the  comparative  oommeroe  expreasod  in  mlle-toDR  for  the  thr«e  yeara 
18S6-18M,  this  data  having  been  lecDred  only  ainoe  the  river  has  been  in  oharge  of 
the  HisBoori  Biver  Coinminion. 


CUm. 

ISM, 

ms. 

UM. 

.hut. 

lOT.BIt 

«, ail.  SOT 

■,Bai,STS 

>,u^oei 

S.U0.M1 

given  nuder  the  heading  of  the  liiMouri  River. 
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BMidM  these  ■town  Temels,  bargw  propelled  b^mannftl  Ubor,  sad 'tlie  KaM>liDe 
bmt  Hermamu  ourlAd  318  torn  of  iiii»cielUiieoiia  freight  dnriuK  the  jMr. 
Very  respaetfally,  yoai  obedient  serrant, 

A.  H.  B1.AISDXLL,  A$iUtant  Xnginter. 
C»pt  H.  H.  CmTTEirDEN, 

Corpt  of  Enginmri,  U.  8.  A., 

Secnkuy  MUioaH  Rivar  Comminion. 


mSPOST  OK  COMHBRCB  c 


QABQOHABK 


DURLNO  CALBHDAB  TXAK  1896. 

Office  HtesouKi  Rtvait  Commission, 


Sir  :  I  have  the  honor  to  tnbmit  the  following  report  o 
oonade  River  during  the  calendar  year  1896: 

The  same  method  of  obtaioiDg  the  statisticB  waa  followed  as  are  referred  to  andor 
the  hr^ding  of  Missouri  Biver  coTnmi^rce. 

The  steamboat  trade  wb«  principally  performed  by  the  boate  of  the  Henuann 
Ferry  and  Packet  Company  and  by  the  steamer  KinaMer. 

The  latter  made  eirht  trips  as  high  up  M  Vienna,  78  miles,  but  the  larger  amoant 
of  the  trkde  was  pertormed  over  an  average  distance  of  31  niiJeB  above  the  month. 

Most  of  the  lamber  came  (torn  the  Big  Piney  Creek,  123  miles,  and  the  railroad  ties 
were  raftcnJ  from  an  average  distance  of  83  milea. 

The  following  table  gives  a  close  approxiuiation  to  the  amount  of  the  1896  com- 
mnreof  the  river,  althongh  in  a  fewcases  parties  who  are  reported  as  having  carried 
on  a  small  amotmt  of  river  business  failed  to  respond  to  letters  of  inquiry : 
Taiiue  1. 


» 

■3 

t.o 

ji 

1 

i. 

IP 

Clow. 

i 

Is 

t 

I 

1 

S 

i 

1 

i 

s. 

1 

% 

1 

p^ 

1 

iv™ 

nm.. 

T«n,. 

r«u. 

TV™. 

r™. 

r™ 

l.KM.G 

so.  82:2.1 

«2.iTa.fl 

Total 

"»• 

"■■ 

i.Ma.i 

«I.8J2.1 

t,MO 

'" 

187.0 

■— 

T2.  3S3. « 

I.0».S«1 

The  following  table  gives  the  totals,  in  tona,  for  the  dlfFerent  cImsw  of  ftsight 
daring  the  aeriee  of  yean  1896-1890 : 

Tabu  2. 


AMlclM. 

IB*. 

IMS. 

l>«. 

im. 

IWl. 

,.,. 

lew. 

Bij.  gralD.  sM 

187. 1 

M.«ee 
111 

1.7W 

4,7n 

IBS 

Slow 

»,7!l 

T7.I0E 

M18 

»,MB 

IM 

HS 
*T0 

U3 

1,«M 

i.a» 

2,776 

T2,3B3.« 

«,T0« 

105. 22S 

w,m 

7»,280 

ftl,OU 

1896-1891,  this  data  having  been  secured  only  ai 
the  Hiasonrl  Biver  Commission. 

Tablk  3 


ClBW. 

IBM. 

.m. 

laa*. 

212,  SB8 

■,sw.4Ba 

2«S.SM 

s.«i,m 

1,0«,BI 

i.v^m 

i.na.TU 
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The  tteam  tmmUi  engsged  in  oommeroe  on  the  river  daring  1886  weie  oaij  Hwm  im 
nnmber,  viz.  Frederiek,  Edna,  Urie,  A,  W.  Swing,  and  Harrjf^  the  official  raeaeove- 
mente  of  which  are  given  in  the  report  on  the  oouinierce  of  Hissonri  Hiver. 

The  gasoline  boat  G.  L,  GeUier,  of  about  45  tons,  did  a  small  amoont  of  the  packet 
trade. 

Very  respectfully,  your  obedient  servant, 

A.  H.  Blaisdbll,  A$9i$UiMt  Engweer, 
Capt.  H.  M.  Chittbnden, 

Corps  of  Engineer§.  U,  8,  A,, 

Secretary  MUeouri  River  CommiseUm. 


Appendix  D. 

bxport  on  steamboat  wrecks  on  missouri  river  bt  capt.  h.  m.  chittsin>eny 

corps  of  engineers. 

Missouri  Rivbr  Cobimission,  Office  of  the  Secretary, 

St.  Louie,  Mo.,  June  SO,  1897. 

iCoiiONEL:  I  have  the  honor  to  transmit  herewith  for  incorporation  in  the  Annual 
Report  a  list  of  steamboat  wrecks  which  have  oocnrred  on  the  Missouri  River  from 
the  opening  of  steamboat  navigation  to  the  present  time.  The  preparation  of  this 
list,  which  received  your  verbS  approval  before  it  was  beffun.  nas  entailed  much 
more  labor  than  was  at  first  exnected.  The  number  of  wrecks  has  been  found  to  be 
greater  than  anticipated,  and  tne  deficient  and  conflicting  data  in  many  cases  have 
involved  considerable  research  to  get  at  the  correct  facts. 

In  collecting  this  information  a  working  list  was  first  prepared  by  the  aid  of  Capt. 
Joseph  La  Barge,  probably  the  oldest  living  pilot  on  the  Missouri  River,  with  over 
sixty  years'  active  experience,  and  Capt.  £.  H.  McFarland  of  the  snag  boat  Ckarlee 
R.  Suier,  This  list  was  then  mailed  to  all  surviving  Minsouri  River  pilots  whose 
leuffth  of  service  was  such  as  to  give  them  some  historical  knowledge  of  the  river, 
with  a  request  for  information  under  certain  specitied  heads.  This  correspondence 
resulted  in  ten  replies,  more  or  less  complete,  from  Capts.  J.  B.  Clarke,  Joseph  Fecto, 
£.  H.  Gould,  John  P.  Kaiser,  William  6.  Lingo,  Grant  Marsh,  W.  R.  Massie,  James 
O'Neal,  W.  H.  Sims,  and  George  W.  Vaughan. 

The  information  in  these  several  communications  was  collated  on  memorandum 
cards,  one  to  each  wreck,  po  as  to  bring  all  the  data  pertaining  to  each  case  into  one 
group.  From  these  cards  the  condensed  descriptions  have  been  prepared.  Acknowl- 
edgments are  due  to  those  who  have  responded  to  the  requests  sent  out  as  above 
described,  and  particularly  to  Capts.  Joseph  La  Barge  and  William  G.  Lingo.  The* 
long  acquaintance  of  the  uirmer  with  Missouri  River  navigation  has  supplied  much 
information  which  would  otherwise  have  been  lost.  Captain  Lingo  has  rendered 
valuable  assistance  by  searching  the  records  of  old  St.  Louis  newspapers,  the  lists 
of  steamboat  disasters  at  the  St.  Louis  Merchants'  Exchange,  and  such  publications 
relating  to  the  subject  as  could  be  found  in  the  city  libraries. 

The  list  thus  compiled  is  believed  to  be  very  nearly  correct.  Its  publication  may 
elicit  a  few  errors,  and  possibly  some  additions,  and  it  may  be  desirable  to  revise  it 
at  a  later  period.  Sucn  revision,  however,  can  effect  only  minor  details,  for  in 
essential  features  the  list,  in  its  present  form,  may  be  considered  complete. 

ANALYSIS  of  UST. 

The  total  number  of  wrecks  embraced  in  the  list  is  295,*  distributed  according  to 
cause  of  wreck  as  follows: 


Cause  of  wreck. 


Boagt 

Fire 

Ice 

Books 

Bridges 

Xxplosion  of  boiler 

8sBd  bars  and  falling  river 
Ban  into  the  bank 


Number 

of  boats 

wrecked. 


193 

25 

26 

11 

10 

6 

4 

1 


Cause  of  wreck. 


Storm  and  wind 

Collisions 

Overloading 

Swamping  m  violent  eddy 
Unknown  

Total 


Number 
of  boats 
wrecked. 


2 
1 
1 
1 
U 


295 


*  This  includes  6  boats  wreoked  twice  and  finally  lost.  1  boat  wrecked  tbisse  times 
and  finally  lost,  12  boats  wrecked  once  and  saved,  and  1  boat  wrecked  twice  and 
Mved.    This  reduces  the  aotoal  number  of  boats  lost  to  273. 


APPENDIX  W  W ^REPORT  OF  MISSOURI  RIVER  COMMISSION.      3871 


From  the  above  table  it  is  seen  that  the  great  menaee  to  the  eafety  of  nsTigstion 
on  the  MiMonri  River  has  heretofore  been  the  snagt  and  rocks  which  abonnd  in  its 
bed,  the  total  nomber  of  disasters  from  these  two  oanses  being  204.  This  fact  fnlJy 
justifies  the  maintenaaee  of  the  elaborate  plant  now  employed  in  clearing  the  lower 
river  of  these  obstntetions.  The  active  service  of  the  snag  boat  may  be  said  to 
have  xemoved  largely  the  dangers  to  steamboat  navigation  from  snags,  and  oaght 
to  have  a  fkvorable  influence  on  the  insurance  rates  for  Missouri  River  boats. 

The  next  most  important  cause  of  wrecks  has  been  fire.  In  the  majority  of 
instances  disasters  from  this  cause  have  been  due  to  sheer  carelessness,  as  in  the  cases 
of  the  Butte  and  Chippewa,  The  carrying  of  candles  into  the  hold,  the  overturning  of 
lights,  and  other  simuar  negligences,  explain  many  of  these  disasters.  Danger  from 
this  source  is  now  greatlv  diminished  by  the  use  of  electricity,  which  obviates  almost 
entirely  the  necessity  of  carrying  lights. 

Ice  has  also  been  one  of  the  principal  causes  of  steamboat  wrecks,  and  this  danger 
can  not  be  said  to  have  diminished  m  recent  years.  Owing  to  the  decline  of  steam- 
boat navigation,  suitable  ways  for  hauling  out  boats  have  frtllen  into  decay  more 
rapidly  than  they  have  been  repaired  or  replaced  by  new  ones;  and  no  ice  harbors 
to  speak  of  have  been  constructed  on  the  river. 

Accidents  frt>m  steamboat  explosions  were  very  conmion,  and  of  appalling  fatalitv, 
in  the  earlv  history  of  steamboat  navigation.  In  Lloyds'  Steamboat  Disasters,  pub- 
lished in  lo56,  out  of  a  total  of  213  wrecks  given,  124  were  from  this  cause,  and  of 
the  2y035  Uves  lost,  the  greater  part  were  on  ooats  so  wrecked.  This  record  is  prob- 
ably not  to  be  relied  upon  strictly,  for  the  sensational  tenor  of  the  work  indicates 
that  especial  attention  was  devoted  to  the  more  terrible  disasters,  and  other  early 
records  do  not  oorroborate  its  statements.  But,  after  making  due  allowance  for 
exaggeration,  it  is  nevertheless  true  that  in  the  early  steamboating  days  boiler  explo- 
sions were  both  frequent  and  terribly  destructive  of  life  and  property.  The  improve- 
ments in  the  material  and  construction  of  boilers,  the  Detter  arrangement  for 
supplying  feed  water,  the  application  of  various  safety  appliances,  and,  above  all, 
the  enforcement  of  Government  laws  and  regulations  which  provide  for  the  inspec- 
tion and  tests  of  materials  and  workmanship  in  marine  boilers  during  construction, 
for  annual  inspection  of  the  vessel  after  it  is  built,  and  for  the  licensing  of  the  chief 
officers  in  the  marine  service,  have  largely  removed   this   cause  of  steamboat 


The  other  eauses  of  wrecks,  except  bridges,  are  mostly  accidental  and  require  no 
comment. 

The  only  danger  to  navigation  on  the  river  which  has  increased  in  recent  years  is 
the  bridges  which  span  the  stream.  It  is  probably  true  that  at  present  these  bridges 
are  more  dreaded  by  the  pilot  than  all  other  obstructions  put  together.  This  unfa- 
vorable condition  arises  from  two  causes:  (1)  injudicious  location  of  the  bridges 
in  soiDO  instances;  and  (2),  in  all,  the  ever-changing  character  of  the  channel  of  the 
river.  With  a  good  navigable  depth  and  satisfactory  approaches  one  year,  there  is 
no  assurance  that  they  will  be  there  one  or  two  years  later.  The  channel  may  shift, 
and  has  done  so.  fit>m  a  draw  to  a  fixed  span,  thus  cutting  off  the  passage  entirely. 
It  would  seem  tnat  a  judicious  improvement  of  the  navigation  of  the  Missouri  River 
should  require  the  permanent  and  fixed  control  of  the  channel  of  the  stream  for  a 
sufficient  oistanoe  above  and  below  every  bridge  to  allow  of  a  safe  approach  for 
vessels. 

A  list  of  bridges  over  the  Missouri  River  from  the  mouth  to  the  head  of  navigation, 
prepared  by  ifi*.  A.  H.  Blaisdell,  United  States  assistant  engineer,  with  some  com- 
ments and  suggestions  relating  thereto,  accompanies  this  report. 
Very  respectfully,  your  obedient  servant, 

Hiram  M.  Chittexden, 
Captain  of  Engineers,  V,  S,  A,, 
Secretary  Missouri  River  Commiesion. 
Lieut.  Col.  Amos  Sticknbt, 

Corps  of  Engineers,  U,  8.  A,, 

President  MissouA  Eiver  Commission. 
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Appendix  E. 

report  on  bridoks  oyer  missouri  river,  bt  a.  h.  blai8dbll,  assistant 

bnoinbsr. 

Missouri  River  Commission,  Office  of  the  Secretary, 

Si,  Louis,  Mo,f  June  16,  1897. 

Captain:  I  have  the  honor  to  submit  herewith,  at  your  request,  a  list  of  bridges 
oyer  the  Mi8iM)iiri  River,  with  some  commeuts  upon  them  as  obstructions  to  naviga- 
tion. 

MISSOURI  RIYEB  BRIDOB8. 

Any  bridee  built  over  a  river  with  its  piers  in  the  waterway  is  to  a  greater  or  less 
degree  an  obstruction  to  navigation. 

In  selecting  the  site  for  a  bridge  crossing,  the  construction  company  is  guided  by 
consideration  of  economies  in  location,  approaches,  gradei^,  and  curvature,  but  little 
regard  being  paid  to  any  other  interests  than  their  own,  and  in  consequence  many 
of  the  Missouri  River  bridges  have  been  located  at  points  not  favorable  to  the  inter- 
ests of  navigation,  such,  »>r  instance,  as  the  foot  of  a  caving  bend,  or  in  a  very 
changeable  reach  of  the  river. 

Notwithstanding  the  clause  in  their  charters  "that  the  piers  of  the  bridge  shall 
be  built  parallel  with  the  current,''  in  an  alluvial  river  like  the  Missouri,  the  channel 
is  constantly  varying  on  account  of  caving  banks,  and  perhaps  on  no  bridge  over 
the  Missouri  River  has  the  current  fbr  any  length  of  time  maintained  itself  in  the 
precise  direction  it  occupied  at  the  time  the  oridge  plans  were  submitted  to  the 
Secretary  of  War  for  approval. 

There  are  a  nnmber  of  instances  in  the  localities  of  Missouri  River  drawbridges 
where  the  steamboat  channel  has  entirely  left  the  drawspana  and  gone  under  one 
of  the  fixed  spans,  thus  making  the  bridge,  for  the  time  being,  the  head  of  navigation 
of  the  river. 

In  the  autumn  of  1886  for  over  two  months  the  United  States  towboat  Wm,  Stone 
could  not  pass  above  the  Kansas  City  Bridge,  and  in  1888  the  Atchison  Bridge  was 
impassable  from  the  same  canse  during  a  time  when  the  United  States  were  engaged 
in  improving  the  river  at  points  above ;  the  plant  for  which  had  to  be  passed  by 
hand  betwetm  towboats  on  either  side  of  the  bridge. 

In  September,  1888,  the  Missouri  River  Commission  recommended  by  resolution 
''that  all  bridges  over  the  Missouri  River  shall  be  high  bridges  with  continuous  and 
nnbroken  spans,"  etc.,  but  since  that  date  four  drawuridges  have  been  built  across 
the  river  under  charters  granted  by  Congress,  notwithstanding  this  recommendation. 

The  piers  of  bridges,  on  account  of  their  nonparallelism  with  the  current,  give 
rise  to  cross  currents,  and  by  obstructing  the  waterway  produce  increased  local 
velocities,  the  effects  of  which  on  his  boat^  course  the  most  experienced  pilot  can 
not  with  certainty  foretell,  and  these  difficulties  are  always  increased  by  wind. 

The  occasion  is  rare  indeisd  when  a  long-distance  packet  has  not  been  subjected 
to  expensive  delays  near  a  bridge  waiting  for  a  favorable  condition  of  wind  and 
current  to  make  the  run  through  it. 

It  is  thought  no  Missouri  River  bridge  can  make  the  claim  that  no  accident  to 
water  craft  nas  resulted  from  its  construction ;  the  only  difference  appears  to  be 
that  the  loss  on  some  has  exceeded  that  on  others. 

The  Boonville,  Glasgow,  and  Omaha  bridges  can  each  be  credited  with  the  total 
loss  of  one  steamboat  by  collision  with  their  piers,  while  the  St.  Charles  Bridge  can 
be  credited  with  two. 

Many  other  accidents  involving  partial  loss  of  steamers  and  bargee,  or  total  loss  of 
the  latter,  are  on  record. 

Details  of  measurements  'of  the  bridges  across  the  Missouri  River  between  its 
month  and  Fort  Benton,  Mont.,  as  shown  in  the  appended  list,  are  published  in  the 
reports  of  the  Missouri  River  Commission  for  the  years  1893,  1894,  and  1896. 
Very  respectfully,  your  obedient  servant, 

A.  H.  Blaisdell,  Aeeieiani  Engineer. 
Capt.  H.  M.  Chittenden, 

Corps  of  Engineers,  U.  S.  A,, 

Seeretarjf  Missouri  Rirer  ComiMssUm, 
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Mi$$ouri  Eiver  bridget  heiwem  the  wiouih  and  Fart  BetitoHf  Mont. 


Bellcfontaine,  Mo.. 
St. Charles,  Mo.... 
Jefferson  City,  Mo. 


BoonviUe.  Mo 
Glasgow,  Mo.. 
Sibley.  Mo.... 


Bandoiph  Blaffs,  Mo. . . 

XJuiSM  City,  Mo 

Do 

LeaTonwortb,  Kans .. . . 

Fort  Leavenwortli, 
Kann. 

Atchison,  Kans 

St.  Joseph,  Mo 

RiUo,Kebr 


Nebraska  City,  Nebr. 
Plattsinouth,  Mebr. . . 

Omaha,  Nebr 

Do 


Do. 


Blair,Nebr 

Sioux  City,  Iowa. 


Do 

Bismarck,  N.  Dak. . 
Fort  Benton,  Mont. 


Operated  by. 


Date  of  completion. 


St.  Lonis,  Kansas'and  Northwest- 
em  K.  R. 
Wabash  ILR 


Jefferson  City  Bridge  and  Transit 

Co. 
Missouri,  Kansas  and  Texas  R.  R. 

Chicago  and  Alton  R.R 

Atchison,  Topeka  and  Santa  Fe 

R.R. 
ChioMTo,  Milwankee  and  St.  Paol 

Kansas  City  and  Atlantic  Rail- 
road Co. 
Hannibal  and  St.  Joseph  R.  R.  Co. 

Leavenworth  Terminal  Rwy.  and 

Bridge  Co. 
Chicago,  Rock  Island  and  Pacific 

R.  R 

Atchison  Bridge  Co 

St  Joseph  Bridge  Co 

Barlington  and  Missouri  R.  R  in 

Ifebraska. 

do 

do 

Union  PaciflcRR 

Omaha  and  Council  Bluffs  R.  R. 

and  Bridee  Co. 
Omaha  Bridge  and  Terminal  Rwy. 

Co. 
Chicago  and  Northwestern  R.  R.. 
Chicago,  St.  Paul,   Minneapolis 
and  Omaha  R  R 

Combination  Bridge  Co 

Northern  Pacific  R.R 

Wagon  bridge 


December,  1892  . . . 

May,  1871 ;  rebuilt 

1H84. 
April,"l896 

1874;  rebuUtl8M. 

187» 

1888 

1887 

Piers  only  built. . . 

July.  1889;  rebuilt 

1891,  etc. 
December.  1893. . . . 

1872 

September,  1875 . . . 

1872-73 

1887 

August,  1888 

August,  1880 

1872 ;  rebuilt  1887 . 
November,  1888... 

Partly  temporary, 

about  1893. 
November,  1883 . . . 
November,  1888  . . . 

January,  1896 

October,  1882 

1888 


Miles 

ab  ive 

mouth. 


8.2 

28 

161.2 

205.8 
237.5 
350 

888.7 

390.8 

890.7 

421.7 

4S4 

447.8 

479 

537.5 

607.7 
633.6 
659.1 
669,8 

662.2 

694.6 
805.7 

807.5 
1,450.1 
2,284.8 


Character 
of  bridge. 


High. 

Do. 
Draw. 

Do. 

Do. 
Lift 
Draw. 

Do. 

High. 

Draw. 

Do. 

High. 

Do. 
Do. 
Do. 
Do. 

Draw. 

High. 
Do, 

Draw. 
High. 
Draw. 


Appendix  F. 


ANNUAL  RKPORT  OF  SAMUEL  H.  YONGR,   DIVISION  ENOINEER,  OMAHA  AND  COUNCIL 

BLUFFS. 

Missouri  River  Commission,  Office  of  Division  Engineer, 

Kebranka  City,  Nebr.,  June  10^  1897, 

Captain:  I  have  the  honor  to  iabmit  my  report  of  the  operatious  condacted  ander 
my  charge  on  the  work  of  improving  the  Missonri  River  in  the  vicinity  of  Omaha, 
Nebr.,  and  Council  Bluffs,  Iowa,  during  the  fiscal  year  ending  June  30,  1897,  as  fol- 
lows: 

Shortly  after  the  close  of  the  last  fiscal  year  I  was  assigned  by  the  president  of  the 
Commission  to  the  charge  of  improvements  to  be  conducted  nnder  your  direction  on 
Omalia  division. 

Th«  improvements  projected  comprised  completing  the  system  of  dikes  begun  in 
the  spring  of  1895,  and  making  repairs  to  revetment  in  the  vicinity  of  Omaha,  Nebr., 
and  Council  Bluffs,  Iowa;  also  the  construction  of  new  works  near  Nebraska  City, 
Nebr.,  Atchison,  Kans.,  and  Leavenworth,  Kans. 

In  accordance  with  instructions  of  the  president  of  the'  Commission,  the  necessary 

Slant  for  carrying  on  work  at  the  above-named  points  wae  transferred  from  Osage 
ivision  of  first  reach.  It  was  forwarded  August  22  to  Council  Hlutfs,  Iowa,  in  tow 
of  the  United  State's  towitoat  Aleriy  the  United  States  steam  tender  Aialania,  and 
the  chartered  towboat  John  K,  Jlugo.      *--•'»  *'*' 

It  consisted  of  the  Atalanta^  four  64-foot  barges,  two  100- foot  barges,  two  small 
quarter  boats,  one  Vulcan  steam  hammer  driver,  one  hydraulic  pile-sinker  pump  boat, 
and  one  office  boat ;  also  a  complement  of  tools  and  mitss  ntensils  for  a  small  working 
party. 

The  towboate  reached  Charleston  bar  September  4,  where,  on  account  of  the  draft 
of  the  Alert,  43  inches,  being  6  inches  greater  than  the  depth  of  water  on  the  cross- 
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iii(c,  the  boat  was  recalled.  Her  tow  was  snbseqaently  taken  as  far  as  Plattsmouth 
by  the  other  boats,  near  which  point  the  Atalanta  was  disabled  by  having  her  boiler 
burned.  This  made  it  necessary  for  the  Hugo  to  complete  the  towing  of  plant  to 
Council  Bluffs,  which  was  accomplished  September  20. 

As  soon  as  the  plant  reached  Council  Bluffs  a  party  was  organized  and  sent  about 
10  miles  up  the  river  on  the  two  quarter  boats  to  procure  a  supply  of  brush  and  poles. 
The  party  remained  in  the  field  until  November  14  and  procured  2^227  cords.  The 
brush  was  towed  an  average  distance  of  8  miles.  Its  cost  per  cord,  including  all 
expenses  except  towing,  amounted  to  $1.77-|-. 

'There  were  also  procured,  by  days'  labor,  f^m  near  the  month  of  Boyer  Creek, 
235  Cottonwood  piles,  the  cost  of  which  per  linear  foot,  including  all  expenses  except 
towing,  amounted  to  $0.117-|-. 

Other  materials  required  forthe  work  were  purchased  under  ten  days'  advertisement, 
as  follows:  970f  cubic  yards  of  stone,  at  $1.17  per  yard;  65  long  leaf  yellow -pine 
piles,  at  17t'(r  cents  per  linear  foot,  and  4,160  feet  B.  M.  yellow-pine  lumber,  at  $14  per 
1,000  f 'Ct  B.  M.,  all  delivered  on  the  river  bank  at  the  boat  yard. 

The  towing  of  plant  and  construction  material  incidental  to  carrying  on  work 
was  done  by  the  steamer  John  B.  Hugo,  which  was  chartered  with  a  crew,  at  the  rate 
of  $40  per  day. 

The  operations  conducted  in  the  vicinity  of  Omaha  and  Council  Bluffs  covered 
two  periods,  the  fall  and  early  winter  of  1896  and  the  spring  of  1897.  During  the 
former  the  ta'aining  dike,  its  adjacent  cross  dikes,  Nos.  2, 3,  and  4,  and  the  detached 
dikes^  Nos.  5  and  6,  were  completed,  and  repairs  made  to  the  revetment  of  1892. 

Incidental  to  cmying  on  improvement  work  during  the  fall,  the  old  launching 
ways  at  the  Council  Bluffs  boat  yard  were  reconstructed  for  storing  plant  during 
the  winter,  a  low- water  survey  of  the  reach  between  the  mouth  of  Pigeon  Creek  and 
the  Union  Pacific  Railway  Bridge  made,  and,  on  the  suspension  of  field  work  for  the 
winter,  the  fleet  of  12  boats  taken  out  of  the  river  and  stored  on  the  ways. 

Spring  operations  comprised  the  launching  of  the  fleet,  the  construction  of  Dike 
No.  7,  the  dismantling  of  the  boat  yard,  and  the  loading  on  barges  of  material  and 
property  for  shipment  down  the  river  to  other  pointo  where  work  was  projected. 

DIKE  CONSTRUCmON. 

•  Pile  driving  was  begun  September  24  on  the  training  dike  at  the  stream  end  of 
Cross  Dike  No.  2,  with  the  Vulcan  steam  hammer.  This  machine  was  used  on  dike 
work  until  October  8,  when  the  pile  driving  for  the  training  dike,  with  the  exception 
of  about  150  feet  at  its  lower  end,  was  completed. 

On  October  6  arrangements  were  made  for  hiring  a  pile  driver  with  water-jot 
attachments,  which  had  been  used  on  the  work  in  lo95.  The  apparatus,  being  dis- 
mantled, had  to  be  assembled  and  installed  on  a  barge.  It  was  not  ready  for  service 
until  October  21. 

The  machine  proved  to  be  ineflicient,  and  as  the  other  branches  of  dike  work 
could  not  be  proceeded  with  in  advance  of  the  pile  driving  the  progress  of  work 
was  delated  and  its  cost  increased. 

Pile  driving  on  the  training  dike  was  completed  October  27;  that  for  Dikes  Nos. 
5  and  6  was  then  taken  up  and  was  completed  November  20. 

The  total  number  of  dike  piles  placea  during  the  fall  and  early  winter  amounted 
to  382,  with  an  average  penetration  of  25.82  feet. 

The  design  of  the  training  dike  included  a  woven  mattress  apron  120  feet  wide 
in  front  of  the  stream  line  of  piling.  About  1,100  feet  of  the  apron  had  been  pliiced 
when  work  was  suspended  in  1895.  This  left  still  to  be  constructed  about  1,600  feet, 
in  two  sections— one  about  300  feet  long  opposite  Dike  No.  2,  the  other  about  1,300 
feet  long,  extending  from  about  250  feet  above  Dike  No.  3  to  the  lower  end  of  the 
training  dike.  The  weaving  of  the  upper  section  was  begun  September  28  and  com- 
pleted October  2.  The  weaving  of  the  lower  section  was  begun  October  12  and 
completed  October  28.    The  new  sections  of  mattress  overlap  the  adjacent  old  ones. 

TTie  weavingof  foot  mat  for  Dike  No.  5  was  begun  November  2  and  completed 
November  9.    That  for  Dike  No.  6  was  begun  November  10  and  completed  November  22. 

The  river  being  frozen  at  Dike  Np.  6  during  the  last  few  days  of  mat  weaving,  the 
mat  was  woven  on  top  of  the  ice  without  a  mattress  boat. 

When  work  on  the  training  dike  was  suspended  in  1895,  94  of  the  piles  were  left 
standing  unbraced.  During  the  ensuing  high  water  these  piles  were  bent  over  by 
the  current  to  a  greater  or  less  extent.  As  the  bracing  could  not  be  properly  applied 
to  the  piles  wiuiont  straightening  them,  they  were  drawn  back  to  their  ori^nal 
position  as  nearly  as  possible.  This  was  accomplished  by  using  the  capstan  of  the 
Irydranlic  pile-sinker  pump  boat,  a  water  jet  supplied  from  the  same  boat  being  used 
umnltaneously  for  loosening  and  washing  away  the  sand  from  around  the  pile. 
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The  training  dike  and  IMkee  Noe.  5  and  6  were  oompleied  Noyember  6, 13,  and  80^ 
reepectively. 

It  was  not  considered  advisable  to  oonstract  Dike  No.  7  in  the  fall  and  earlj 
winter  of  1896,  as  it  would  thereby  have  been  exposed  to  the  fall  force  of  moYinff 
ioe  the  following  spring,  before  any  backing  of  accretions  oonld  haye  been  formed 
by  it. 

The  necessary  piling  was  procured  daring  the  winter  and  it  was  expected  to  com- 
struct  the  dike  during  the  low- water  period,  which  generally  follows  the  breaking 
up  of  the  ice  in  the  early  spring. 

A  late  opening  of  the  rirer  and  stormy  weather  delayed  launching  Uie  plant,  so 
tliat  preparations  for  beginning  work  were  not  completed  until  April  6. 

Although  the  river  was  then  at  a  flood  stage  and  above  the  proposed  grade  of 
the  dike,  considerable  expense  having  been  incurred  in  making  preparations  and 
organizing  the  working  orews,  the  work  was  proceeded  with. 

On  AprO  12,  a  general  overflow  of  the  river  banks  being  imminent,  work  was  sus- 
pended and  was  not  resumed  until  April  21.  The  couBtruction  of  the  outer  half  of 
the  dike  was  attended  with  unusual  difliculties,  on  account  of  the  prevailing  flood 
stage  and  floating  driftwood ;  also  on  account  of  being  situated  directly  in  the 
channel,  30  to  40  teet  deep,  and  receiving  the  full  impact  of  the  current,  sometimes 
having  velocities  as  high  as  8  to  10  feet  per  second. 

The  pile  structure  is  150  feet  long  with  a  60-foot ''  L.^'  It  consists  of  three  lines  of 
piling,  17  feet  between  centers,  braced  in  the  manner  shown  on  Plate  IL  The  opper 
line  of  piling  is  reenforced  at  the  outer  bent  with  two  piles,  forming  a  duster,  and  at 
each  of  the  next  nine  bents  with  one  pile,  the  contiguous  piles  being  bolted  together. 
With  the  exception  of  ten  piles  near  the  shore  end  of  the  dike,  theae  members  are 
long-leaf  pine. 

The  piles  are  braced  by  the  usual  top  system  of  bracing,  oonsisting  of  transverae 
direct  Draces,  top  diagonals,  and  wales.  They  are  also  braced  by  vertical  diagonal 
braces  between  the  top  of  the  front  and  middle,  and  the  bottom  of  the  middle  and 
back  rows,  respectively.  The  lower  end  of  each  brace  is  hinged  to  its  pile  by  a 
l|-inoh  eyebolt  (tig.  2.  PI.  II),  the  body  of  the  bolt  passing  through  the  pile  with 
its  eye  in  the  brace,  the  end  of  the  brace  being  gained  out  to  receive  It.  A  l^inch 
bolt  through  the  brace  and  the  eye  of  the  eyebolt  completes  the  hinge.  The  lower 
end  of  the  brace  is  shaped  so  as  to  allow  it  to  revolve  between  a  vertical  and  its  final 
inclined  position  against  the  top  of  the  pile  ahead,  into  which  it  is  gained  3  inches, 
and  fastened  with  i  by  10  inch  spikes.  A  wooden  angle  block  is  gained  into  the  * 
pile  below  the  heel  of  each  brace  to  receive  the  thrust,  if  from  any  cause  the  brace 
should  settle.  Each  brace  was  attached  to  its  pile  before  the  latter  was  plaoed  in  the 
leads,  and  was  held  erect  during  the  driving  of  the  pile  by  being  fastened  to  it. 

Each  pile  bent  is  also  braced  by  a  double  |-inch  wire  cable  stay  extending  ttom 
the  front  pile  at  the  ground  to  the  back  pile  at  its  head.  The  cable  is  made  of49  Ko. 
15  galvanized  Bessemer  steel  wires,  in  seven  strands,  one  of  which  serves  as  a  core. 
The  attaching  of  the  stays  to  the  front  piles  was  done  bv  giving  each  stay  a  com- 
plete turn  around  its  pile  and  spiking  it  with  four  f  by  8  inch  spikes.  The  tightening 
of  the  stays  in  their  final  positions  on  the  back  piles  was  accomplished  by  means 
of  a  jackscrew  supported  by  an  angle  block  suspended  from  the  head  of  the  back 
pile  (fig.  3,  PI.  II),  the  ends  of  the  stay  being  passed  through  an  iron  plate  attached 
to  the  head  of  the  jackscrew  and  clamped  to  prevent  slipping. 

After  giving  the  stay  the  necessary  tension  with  the  jack,  it  vras  stapled  against 
each  side  of  the  pile  or  direct  brace  by  two  ^  by  10  inch  spikes,  and  tne  free  ends 
turned  twice  around  the  pile  and  fastened  with  f  by  8  inch  spikes. 

The  dike  foot  mat  extends  12  feet  beyond  the  stream  bent,  and  was  successfully 
ballasted  and  snnk.  An  apron  was  subsequently  woven  outside  the  stream  end  of 
the  dike  and,  to  insure  its  successful  sinking  to  the  bottom,  every  possible  precau- 
tion taken.  The  attempt,  however,  failed,  the  mat  being  rolled  up  and  torn  by  the 
current  before  reaching  the  bottom,  breaking  down  a  cluster  of  three  piles  to  which 
it  was  moored  by  f-inch  wire  strand. 

After  frequent  interruptions  from  storm v  weather  the  dike  was  completed  May  5. 

In  acoordaiice  with  the  instructions  of  tne  president  of  the  Commission,  no  soreen 
was  placed  on  the  dike. 

The  dike  piles  have  an  average  penetration  of  2^.44  feet;  those  in  the  "  h"  of  16.1 
feet. 

The  details  of  extent  and  net  cost  of  dike  work  are  given  in  Exhibit  A. 

The  positions  of  the  dikes  are  indicated  on  the  accompanying  map  of  survey  of  the 
fall  of  1896. 

Through  the  agency  of  the  training  and  cross  dikes,  an  almost  unbroken  batture, 
having  about  their  same  general  elevation,  has  been  formed  between  the  training 
dike  and  the  old  river  bank,  thna  making  a  new  shore  line  on  the  line  of  the  train. 
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in^  dike.  These  works  make  the  leTetment  aboTe  the  Interstate  Bridge  reasonably 
sate  against  flanking. 

The  effect  of  extending  Dikes  Nos.  5  and  6  to  the  line  of  the  training  dike  pro- 
longed, and  constrnctinff  Dike  No.  7,  has  not  been  accurately  determined.  The  center 
of  gravity  of  section  or  the  reach  between  Dike  No.  7  and  a  point  1,600  feet  below, 
however,  is  now  apparently  farther  away  from  the  bank  than  prior  to  cunstracting 
the  above  works.  This  makes  the  revetment  of  that  part  of  the  bank  less  liable  to 
being  undermined. 

There  has  been  no  material  change  in  position  of  the  channel  at  the  Interstate 
Bridge.  It  is  still  nnder  the  middle  fixed  span  at  low  stages,  and  under  the  north 
ann  of  the  drawspan  at  high  stages. 

BXVSTBCKNT  CONSTRUCTION  AND  REPAIR. 

During  the  interval  between  the  suspension  of  work  in  the  fall  of  1896  and  its 
resumption  in  1896  the  revetment  of  1892,  between  Dike  No.  7  and  a  point  aboat  1.450 
feet  below,  was  damaged  at  four  different  places,  aggregating  about  790  linear  feet, 
bv  being  nndermined.  This  was  caused  by  the  flow,  after  loUowing  the  training 
dike,  concentrating  and  forming  a  gorge  section  in  front  of  the  bank  referred  to.  the 
•obaqueouB  mattrMS  settling  and  tne  oank  behind  it  caving  as  the  section  in  front 
of  the  mattress  deepened  by  scour. 

With  the  exception  of  360  feet  immediately  above  the  old  launching  ways,  the 
mattress  was  held  by  its  anchor  cables  and  appeared  to  be  intact.  For  the  above 
distance  and  the  adjacent  160  feet  below  it,  occupied  by  the  launching  ways,  where 
no  subaqueous  mattress  had  been  placed,  a  mattress  o20  feet  long  by  66  feet  wide 
from  low  water  was  woven.  The  slope  of  the  upper  bank  was  also  restored  by  fiU- 
ingvoids,  formed  by  caving,  with  layers  of  fascines  and  stone. 

The  last-described  class  of  repairs  was  also  made  to  the  other  parts  of  the  upper 
bank,  which  had  caved. 

The  above  revetment  repairs  were  made  during  the  fall  and  early  winter  of  1896. 

The  details  of  extent  and  net  cost  of  revetment  work  are  given  in  Exhibit  B. 

As  there  is  no  safe  ice  harbor  in  the  vicinity  of  Council  Bluffs,  the  old  launching 
ways  were  reconstructed  and  a  set  of  tracks,  with  sufficient  capacity  to  store  the 
plant^  erected,  in  as  inexpensive  a  manner  as  possible.  The  old  ways'  incline  was 
found  to  be  occupied  by  a  number  of  unserviceable  flatboats  belonging  to  private 
individuals,  and  several  weeks  elapsed  before  the  owners  of  the  boats  could  be  gotten 
to  remove  uiem.  As  soon  as  this  was  done  work  on  the  ways  was  begun.  They 
were  completed  October  31. 

The  laying  up  of  plant  on  the  storage  tracks  was  begun  November  1,  and  was  prac- 
tically completed  November  7. 

The  ring  in  the  JtaUmta^s  boiler,  which  was  burned  while  towing  plant  up  the 
river,  was  replaced,  and  slight  repairs  made  to  the  hulls  of  the  boats. 

The  river  was  closed  by  ice  November  28  at  a  stage  of  2  feet  below  standard  low 
water. 

Operations  were  suspended  December  19  and  all  employees  discharged  except  an 
overseer  and  two  watchmen  to  take  care  of  property. 

A  movement  of  the  ice  occurred  January  19,  by  which  the  top  diagonal  bracing  at 
Ike  stfeam  end  of  Dike  No.  5  was  lifted  and  tne  piles  canted.  This  damage  was 
repaired  in  February  and  the  ice  out  away  along  the  lower  hundred  feet  of  the 
training  dike  to  relieve  it  from  stress  of  moving  ice.  The  river  opened  at  the  boat- 
yard March  16,  at  a  stage  of  about  41  feet  above  standard  low  water,  without  doing 
any  damage  to  the  dikes. 

The  ioe  from  gorges  below  Sioux  City,  Iowa,  passed  the  boatyard  between  March 
a0and23. 

Very  inclement  weather  delayed  completing  necessary  repairs  to  the  calking  of 
the  plant  until  March  28,  when  the  launching  of  plant  was  begun. 

Launching  was  completed  April  3,  after  which  the  part  of  the  ways  above  water 
and  the  storage  tracks  were  dismantled  and,  with  the  other  property  pertaining  to 
the  work,  loaded  on  barges  for  shipping  down  the  river. 

The  operations  were  concluded^  May  10,  on  which  date  the  towing  of  plant  to 
Nebraska  City  was  completed. 

Very  respectfully,  your  obedient  servant, 

Saml.  H.  Yonob,  Diviiian  Engineer. 

Capt.  Hiram  M.  Chittbndbn, 

Citrp%  of  Engineers,  U.  S,  A., 

Secretary  Missouri  River  Commissum. 
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Exhibit  A. 

Statement  of  extent  and  net  coet  of  dike  work, 

TRAINING  DIKE. 


CUm  and  extent  of  work  and  qiumtitiee  of  material,  eto. 


PUtclnff  100  piles  with  steam  hammer: 

4,752  linear  feet  oak  piling 

200  bushels  coal 

Labor  and  subsistence 


Placing  51  piles  with  Jet  driver: 

837  linear  feet  oak  pUing 

1,642  linear  feet  coUonwood  piling- 

183|  bushels  coal 

Hire  of  driver 

Labor  and  subsistence 


Straightening  04  piles: 

02  bushels  coal 

Labor  and  subsistence. 


Wearing  1,311  linear  feet  (157,350  square  feet)  wiUow  mattress : 

1,27m  cords  brush 

44,46?  feet  |-inch  wire  strand 

2,480  feet  l^inoh  wire  cable 

104^  pounds  No.  12  wire 

17  clevises 

Labor  and  subsistence 


Ballasting  1,811  linear  feet  (157,350  square  feet)  willow  mattress : 

1,777  cubic  yards  stone 

Labor  and  subsistence 


Attaching  top  braces  to  1,300  linear  feet  S-row  dike: 

81,330  feet  B.  M.  yellow  pine  lumber 

1,851  screw  bolts 

860drift  bolts 

3,448  wrought  washers 

181  0. 6.  washers 

885  pounds  spikes 

435  pounds  nails 

Labor  and  subsistence 


Screening  1.800  linear  feet  of  dike: 

711  cords  screening  poles 

483  pounds  nails 

Labor  and  subsistence 


Tilling  in  hole:  Labor  and  subniMtence. 

Towing  material  and  moving  plant: 

Hire  of  towboat 

1,700  bushels  coal 


Total 


Cost  per 
unit. 


fO.  176+ 
.106+ 


.176+ 
.117+ 
.106+ 


.106+ 


Cost  of 
eaohit«n. 


$838.02 

21.21 

202.70 


147.76 
193.71 
10.46 
124.38 
13L06 


6.67 
72.18 


1.771  + 
.007+ 
.015 
.022 
.057+ 


2,258.06 

312.60 

87.20 

2.30 

.08 

1,852!  37 


1.348+ 


2,396.20 
501.22 


17.508 
.113+ 
.11 
.003+ 
.03 
.025 
.033+ 


1.771+ 
.033+ 


106+ 


1, 424. 08 

210.55 

94.00 

10.79 

5.43 

9.63 

14.57 

721, 75 


126.63 

16.18 

161.25 


14.58 


931.45 
189.78 


TotaL 


$1,062.88 


•1&87 


7a  70 


8,96140 


2,800.42 


2,48L40 

804.06 
14.58 

1,121.28 


12,552.99 


DIKE  NO.  2. 


Placing  five  piles  with  steam  hammer: 

200  linear  feet  oak  piling 

10  bushels  coal 

Labor  and  subsistence 


Attaching  top  braces  to  80  linear  feet  2-row  dike: 

955  feet  B.  M.  yellow-pine  lumber 

15  screw  bolts 

61  drift  bolts 

152  wrought  washers 

Labor  ana  subsistence 


Screening  50  linear  feet  of  dike: 

2  cords  screening  poles 

83  pounds  nails 

Labor  and  subsistence 


Towing  material  and  moving  plant : 

Hire  of  towboat 

17|  bushels  coal 


Total 


$0. 176+ 
.106+ 


17.508 
.113 
.11 
.003+ 


1.771+ 
.033+ 


.106  + 


$35.31 

1.06 

13.04 


16.72 

1.71 

6.71 

.48 

19.70 


3.54 

1.11 

14.30 


9.25 
1.86 


$40.41 


46.82 


18.96 


11.11 
124.79 
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Statement  of  extent  and  net  eoat  of  dike  work — Continued. 

DIKE  NO.  8. 


CUsa  ftod  extent  of  work  and  qaantitie«  of  material,  etc 


Attachinfc  top  braoee  to  20  linear  feet  S-row  dike: 

496  feet  B.  M.  yellow-pine  lumber 

15  acrew  bolts *. 

Labor  and  sabaistence 


Screening  50  Hnear  feet  of  dike: 

12poimdB  nails 

2  cords  screening  poles 

Labor  and  snbsisten'^ 


Towing  material  and  moTing  plant: 

Hire  of  towboat 

ibnahelseoal 


TMal 


Cost  per 
unit. 


$17,508 
.113+ 


.033+ 
1. 771+ 


.106+ 


Co«t  of 
each  item. 


$8.08 
1.71 
3.00 


.40 
3.54 
6.20 


1.90 
.42 


Total 


$13.89 


10.14 


2.33 


25.85 


DIKE  NO.  4. 


Attaching  top  braces  to  270  linear  feet  2-row  dike : 

9,576  feet  B.  M.  yellow-piue  lumber 

836s<3«w  bolts 

lOedrift  bolts 

582  wrought  washers 

28  pounds  spikes 

85  pounds  nails 

Laoor  and  subsistence 


Towing  material  and  moving  plant: 

Hire  of  towboat 

49  bushels  coal 


Total 


$17,508 
.113+ 
.11 
.003+ 
.025 
.033+ 


$167.66 

38.22 

11.88 

1.82 

.58 

1.17 

89.74 


.106+1 


25.35 
5.20 


$311.07 


30.55 


341.62 


DIKE  NO.  5. 


Plaeing  7  mooring  piles  with  Jet  driver: 
296  linear  feet  cottonwood  piling... 

40  deTises 

20  bushels  coal 

Hire  of  driver 

Labor  and  subsistence 


Plaeing  90  dike  piles  with  Jet  driver : 

2,365  linesr  feet  oak  piling 

1,528  linear  feet  cottonwood  piling 

223  bushels  coal 

Ill  devises 

Hire  of  driver 

Labor  and  snbeistenco 


Weaving  878  linear  feet  (20,580  square  feet)  willow  mattress : 

194  cords  brush 

2,746  feet  l-inch  wire  strand 

Labor  and  subsistence 


BsUssting  378  linear  feet  (29,580  square  feet)  willow  mattress : 

247  cubic  yanls  stone 

Labor  ana  subsistence 


Attaching  top  braces  to  342  linear  feet  3-row  dike : 

13,688feet  B.  M.  yellow-pine  lumber 

802  screw  bolts 

175driftbolts 

864  wrought  washers 

89  O.  G.  washers 

85  pounds  spikes 

85  pounds  nails 

1,470  feet  li-inch  cable 

Labor  and  subsistence 


SepairfBg  bracing  damaged  by  ice : 
851  HMt  B.  M.  yellow-pine  lumber 

80diilUM>lu 

•  aevtw  boHa 


$0. 117+ 
.057+ 
.106+ 


.176+ 
.117+ 
.106+ 
.067+ 


L771+ 
.007+ 


1.349+ 


17.508 
'  .113+ 
.11 

.003+ 
.03 
.025 
.033+ 
.015 


17.508 
.11 
.118+ 


$84.92 

2.30 

2.12 

17.07 

24.42 


417. 52 
180.26 
23.64 
6.38 
210.50 
210. 15 


343.58 

19.30 

276.23 


333.35 
71.46 


239.65 

34.35 

19.25 

1.77 

1.17 

2.13 

2.85 

22.05 

168.74 


14.90 

8.80 

.68 


$80.83 


1,057.45 


639.11 


404.81 


491.96 
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SUUem«»t  ^extent  an4  mtt  eott  o/dikt  vtrfe — CostaDiMd. 
DIEB  NO.  S-ComtlDoed. 


Cluiijuid  eilenlar  vnrk  And 

qautilliK  or  mBtoriB],  ato 

CortpHT 

unlU 

CnUof 
nrhltom 

ToUL 

B"[«irlnK  ImK-inc  il»ni.s«n.y  iM-CoBUniHd. 

W.Q3S 

10.  TO 

u.tn 

r*." 

ScTMBlni!  IM  UiHw  Aet  of  dike; 

.0M+ 

IS.M 
ILOG 

n-w 

Si.3t 

K.B 

Towtng  tDitwInl  ud  moTing  plnnt  r 

132.  as 

47. 3» 

.loai- 

W9.T4 

:iM+ 

(1B.B1 

f90.U 

Plulne  UO  dilm  plln  vllh  jet  ditvar^ 

0, 170+ 
.106+ 

33.  W 

mo* 

LULn 

■WBiivlng«3 llDHT  f»I  (S*,7«S  >q«>» ftwM  wiUow  ii>«tt«i« : 

1.771  + 
.BOT+ 

.057+ 

*37.4» 

Bi&n 

Bkllutlnguallni'arhwt  (34.789 kqnan  feat)  willuwuinllniu: 

i.a*»+ 

M0.Ta 

.20 
3CK.49 

Attwhing  top  bncra  to  407  Uiimt  ftet  S.mir  dike: 

:ii3+ 

!o(n+ 

:oj3+ 

30.08 
l.Bl 

.30 
LtO 

i.3& 

Attaching  11  jmn  \ttj  ukblei ; 

:Ti, 

4s!oo 

BrenklnEiipand  clMirlOE  le<  froni  ■roniid  maltrean  IhiM: 

4£,4S 

Carn-lDg  material  In  hand  aoroM  the  ice  from  the  ahun  to  the  dike; 

llLU 

'''°"Hl«"°uf'towbX''  "'"'''*  ''""" 

mil 

04.88 

.100+ 

■83.7) 
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Statement  of  eictetU  and  net  eoat  of  dike  work — Continued. 
■m  DIKE  NO.  7. 


dasa  and  extent  of  work  and  qiiantltlea  of  material,  etc. 


Placins  16  mooring  nUes  with  steam  hammer: 

45  unear  feet  oaK  piling 

840  linear  feet  cotionwood  piling 

5  pounds  nails 

40  bushels  ooal 

Labor 


Placing  74  dike  piles  with  steam  hammer: 


3,5^  linear  foet  pine  piling. 
428  linear  feet  oak  piling . .. 

180  bushels  coal 

90  feet  |-inoh  wire  strand. . . 
L^bor 


Weaving  801  Bnear  feet  (21,047  square  feet)  willow  mattress: 

14M  cords  brush 

8^800  feet  §•  inch  wire  strand 

4  clevises 

Labor 


Ballasting  174  linear  feet  (14,048  square  feet)  willow  mattress : 

881|  cubic  yards  stone 

99  pounds  No.  16  wire 

Laiwr 


Attaching  top  braces  to  210  linear  feet  3-row  dike : 

18,780  feet  B.  M.  yellow -pine  lumber 

85driftbolto 

192  screw  bolts 

60  pounds  nails 

410  wrought  washers 

480  feet  f-iaoh  wire  strand 

Labor  


Framing  and  attaching  22  drop  braces : 
4,586  feet  B.  M.  velfow-pine  lumber . 

22  li-ii>eh  eyebolts 

20  pounds  nails 

345  pounds  spikes 

820  feet  i-incn  wire  strand 

Labor 


Attaching  17  pairs  stay  cables : 

97  pounds  spikes 

1,900  feet  1-inch  steel  cable . 
Labor  


dearing  dike  of  driftwood : 
Labor 


Ttiwing  Material  and  moring  plant: 

Hire  of  towboat 

407  bnshels  coal 


Ttotal. 


Cost  per  <    Cost  of 
unit,      each  item 


f0.176+ 
.117+ 
.033+1 
•  104+ 


.187+j 
.  176+' 
.104+1 
.007+ 


1.771+ 
.007+ 
.057+ 


1.349+ 
.024 


17.508 
.11 
.118+ 
.033+ 
.003+ 
.007+ 


17.508 
.58 
.033+ 
.025 
.007+ 


.025 
.037 


.104 


$7.04 

99.09 

.17 

4.18 

50.84 


671.95 

75.56 

18.80 

.42 

208.08 


264.77 

61.86 

.23 

253.18 


528.59 

2.38 

171. 73 


241.42 
9.35 
21.84 
1.68 
1.28 
3.37 

105.47 


80.29 

12.76 

.67 

8.63 

2.25 

123.83 


2.43 
71.06 
30.89 


24.49 


80.00 
42.50 


Total. 


$171.22 


974.81 


579.99 


7(K2.70 


384.41 


228.43 


104.88 
24.49 

122.50 


8,292.98 


Exhibit  B. 

SUUemeni  cf  extent  and  net  cost  of  revetment  work, 

CONSTRUCrriNG  620  LINEAR  FEET  OF  STTB-BANK  PROTECTION. 


Claas  and  extent  of  work  and  quantities  of  material,  etc. 


PlscinglO  anchor  piles  with  steam  hammer: 

604  Unear  fset  Cottonwood  piling 

20  boshels  coal 

Labor  and  subsistence 


Drawing  old  submwged  way  piles: 

46  bushels  coal , 

Labor  and  aubsistence 


Cost  per 
unit. 


Cost  of 
each  item. 


fO.  117+ 
.106+ 


.106+ 


$71.26 

2.12 

81.80 


4.24 
140.82 


TotaL 


$105. 17 


146.06 


3902   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Statement  of  extent  and  net  coet  of  revetment  wort — Con  tinned. 
CONSTRUCTING  580  LINEAR  FEBT  OP  SCJB-BANK  PROTECTION— Continued. 


ClaM  and  extent  of  work  and  quantitiee  of  material,  etc. 


Weaving  620  linear  feet  (34,460  square  feet)  willow  mattreea: 

221  cords  brush 

840  feet  l^-inch  wire  cable 

5,705  feet|-inch  wire  strand 

13  pounds  No.  12  wire 

Laoor  and  subsistence 


Ballasting  520  linear  feet  (34,460  square  feet)  willow  mattress : 

2424  cubic  yards  stone 

Labor  and  subftistenoe 


Towing  material  and  moving  plant: 

Hire  of  towboat 

211  bushels  coal 


Total 


Cost  perl   Cost  of  '    rp^^.i 
uuit.     'each  item.     ^®*^- 


$L771+ 
.015+ 
.007+ 
.022 


1.348+ 


106+ 


$39t40 

12.60 

47.14 

.29 

250.26 


827.27  ; 
66.60  , 


109.65  I 
22.37  I 


f701.68 


893.87 


188.08 
1,477.81 


REPAIRING  790  LINEAR  FEET  OF  UPPER-BANK  PROTECTION. 


Restoring  bank  grade  by  filling  voids  with  fssoines  and  stona: 

144  cubic  vards  stone 

$L849+ 

$194.84 
809.18 

Labor  and  subsistence .............................................. 

1508.47 

Regrading  bank : 

Labor  and  subaistencor  r.r..*-f.«.,...T, 

48.67 

48.67 

Ballasting  900  sauaie  feet  upper  bank  with  stone: 

20  oubio  yards  stone 

1.849+ 

89.14 
86.81 

Labor 

75.45 

Towing  material  and  moving  plant: 

Hire  of  towboat 

5L15 
10.89 

98 bnshela ooal 

.106+ 

61  5A 

Total 

689.13 

Appendix  G. 


annual  report  ^f  samuel  h.  yongk,  division  bnginebr,  nkbra8ka  city,  nsbe. 

Missouri  River  Commission, 

Office  of  Division  Engineer, 
Nebraeka  Ciiy^  Nebr.,  June  SO,  1897. 

Colonel  :  I  have  the  honor  to  snbmit  my  report  of  operatioun  coDdncted  in  improv- 
ing the  Missonri  Kiver  in  the  vicinity  of  Nebraska  City,  Nebr.,  for  the  fiscal  year 
ending  June  30, 1897. 

NOTES  ON  THB  REGIMEN  OF  THE  RIVER. 

According  to  the  map  accompanying  the  annual  report  for  1891,  the  head  of  the 
Nebraska  City  Island  revetment  was  situated  where  Dike  No.  2  is  shown  on  the  map 
herewith  submitted.  The  present  head  of  the  revetment  is  at  "A"  (Plate  I),  about 
400  feet  below  Dike  No.  2,  that  extent  of  work  having  been  flanked  or  undermined. 

This  damage,  which  has  occurred  since  last  fall,  was  brought  about  through  the 
agency  of  an  extensive  reef  reaching  from  the  bluffs  about  a  mile  below  the  month 
of  Walnut  Creek  to  within  a  quarter  of  a  mile  of  the  Burlington  and  Missouri  Rail- 
road bridge  at  Nebraska  City. 

The  main  channel  in  this  vicinity  is  usually  between  the  reef,  for  almost  its  entire 
length,  and  the  left  bank;  secondary  channels  through  different  parts  of  the  reef, 
alternately  forming  and  fllling  back  for  every  slight  change  of  stage. 

In  the  fall  of  1896  a  pocket  was  formed  by  the  reef's  action,  adjacent  to  and  imme- 
diately above  the  head  of  the  revetmentt  and  about  100  feet  of  the  work  flanked. 

Between  May  12  and  15,  1897,  the  200  feet  adjacent  to  and  below  the  pocket  were 
undermined  by  the  ])art  of  the  reef  opposite,  building  up  and  extending  about  100 
feet  toward  the  shore. 
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About  May  19,  a  channel  formed  through  the  reef  opposite  the  head  of  the  pocket. 
The  opening  sradnally  enlarged  until  it  attained  a  width  of  about  900  feet  on  May  26 
(Plate  I).  This  flow  impinged  against  the  city  water  front,  causing  a  slight  bank 
caving  for  about  2,000  feet  above  the  waterworks  pumping  station. 

In  the  early  part  of  June,  other  channels  were  formed  through  the  reef  some  dis- 
tance farther  upstream,  wnile  the  one  just  described  silted  up  considerably,  the 
bank-caving  along  the  water  front  coincidently  ceasing. 

From  June  12  to  15,  slight  bank-caving  just  above  the  city  waterworks  pumping 
station  resulted  from  a  recurrence  of  somewhat  similar  conditions  to  those  prevail- 
ing in  the  latter  part  of  May. 

A  comparison  of  the  maps  of  1891  and  1897  shows  that  there  has  been  some  bank 
erosion  during  that  period  along  the  city  front — ^probably  the  result  of  intermittent 
reef  action  as  briefly  outlined  ^)ove. 

DIKB  CONSTRUCTION. 

It  was  proposed  to  check  the  enlarging  of  the  pocket  above  referred  to,  and  the 
consequent  flanking  of  the  revetment  below  it,  by  three  short  dikes  placed  across 
it,  approximately  normal  to  the  general  direction  of  flow. 

Soondings  were  made  in  March,  1897,  on  which  the  bills  of  piling  and  other 
material  required  for  the  dikes  were  based. 

An  examination  made  May  11,  immediately  aftor  the  arrival  of  the  plant  at 
Nebraska  City,  showed  that  since  March  the  depth  of  water  in  the  pocket  had 
greatly  increased  by  scour.  In  consequence,  most  of  the  piles  that  had  been  pro- 
cured for  the  dikes  were  too  short.  As  it  was  not  practicable  to  get  sufficient  long 
piling  in  tUne  to  construct  the  dikes  as  originally  designed  before  the  June  rise,  the 
project  was  modified  bv  your  direction,  by  substituting  two  3-row  dikes  for  the 
three  2-row  dike-s.  A  snort  2-row  dike,  across  an  eddy  situated  a  short  distance 
below  the  ]^ocket,  was  added  to  the  project. 

The  requirements  for  long  piling  were  partly  filled  b^  procuring  such  cottonwood 
piles  as  were  available  within  an  economical  hauling  distance,  and  by  splicing  short 
pine  piles. 

Preparations  for  dike  work  were  completed  and  pile  driving  at  Dike  No.  1  was 
begnn  May  19.  The  dike*is  131  feet  long,  having  the  outer  ten  bents  3-row  and  the 
inner  four  2-row.  'Vhe  pile  penetrations  vary  from  15  to  28  feet,  the  lesser  resulting 
from  a  scarcity  of  long  piles. 

Mat  weaving  was  begun  May  21,  and,  with  the  ballasting,  completed  May  23. 

Dike  No.  2  is  130  feet  long.  Its  outer  eight  bents  are  3-row,  its  inner  six  2-row 
work.  The  piles  have  an  average  penetration  of  29.8  feet,  the  minimum  bein^^  23^ 
feet.  After  the  first  six  bents  of  piles  were  placed,  the  driving  became  excessively 
hard,  and  a  water  jet  supplied  by  a  steam  pump  was  used  in  connection  with  the 
Vulcan  Nasymth  hammer  to  increase  the  speed. 

The  bracing  of  the  Nebraska  City  dikes  consists  of  top  direct  braces  and  wales, 
diagonal  cable  stays,  and  direct  ground  braces,  the  latter  detail  being  used  for  the 
first  time.  They  are  designed  to  diminish  distortion  of  the  pile  bents  frames  that 
would  result  from  the  ground  behind  the  piles  of  the  front  row  yielding  when  the 
dike  is  subjected  to  stress  tending  to  overturn  it.  Each  ground  brace  consists  of  two 
4  by  8-inch  scantlings  bolted  and  spiked  to  blocks  near  their  ends,  which  separate 
tbem  slightly  more  than  the  diameters  of  the  piles  which  they  are  to  brace.    Short 

Slank  spiked  at  intervals  to  the  under  edges  of  the  scantlings  form  a  orate  between 
tie  blocks  to  hold  stone  ballast  for  sinking  the  brace  to  place.    (Fig.  3,  Plate  II.) 

Preliminary  to  framing  a  ground  brace,  the  space  which  it  was  to  occupy  on  the 
ground  between  the  two  pues  was  measured.  Several  apparatus  were  made  for 
this  purpose,  but  none  were  entirely  satisfactory,  as  they  frequently  failed  in  swift, 
deep  water  to  furnish  a  close  enough  measurement  to  insure  the  requisite  snng  fit 
between  brace  and  piles  to  make  the  former  fully  effective.  That  finally  adopted  is 
illustrated  in  figs.  5  and  6,  Plate  II.  It  consists  of  an  iron  ring  2  feet  in  diameter, 
made  of  f-inch  iron,  bolted  to  a  long  straightedge.  The  ring  being  slipped  over 
the  pile  and  the  straightedge  plumbed  with  a  spirit  level,  the  measurement  a  is 
made,  the  constants  b  and  6>  being  added  to  it  to  ^ive  the  total  length  of  brace  out- 
side the  separating  blocks.  To  place  the  braee,  it  was  first  swung  by  |-inch  wire 
strands  passing  over  two  rollers,  one  near  each  end  of  the  brace,  supported  by  two 
punts.  (Fig.  4,  Plate  II.)  It  was  then  loaded  with  enough  stone  to  give  a  sinking 
weight  of  300  or  400  pounds  in  excess  of  its  buoyancy  and  lowered,  being  kept 
approximately  level  to  prevent  upsetting  by  the  current  and  dumping  the  ballast. 
T^s  happened  whenever  the  downstream  end  of  a  brace  was  allowed  to  get  much 
below  its  upstream  end. 

As  the  river  was  near  a  flood  stage  during  the  construction  of  the  dikes,  the  con- 
ditions for  placing  the  ground  braces  were  unfavorable.  They  were  not  infre- 
quently, while  being  lowered,  prevented  from  reaching  the  bottom  by  being  bound 
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M^inBt  the  piles  by  the  cnrreiit,  or  jammed  between  the  pilee  either  wa.  aeooimt  of 
their  being  crooked  or  hsring  been  driven  oat  of  plumb.  Whenever  this  oocarrad, 
the  appliance  shown  in  figs.  10,  11,  and  12,  Plate  II,  was  used  with  more  or  less 
advantage  to  clear  the  brace  by  springing  the  piles  apart.  It  consists  of  two  arsis 
made  of  4  by  4-lnoh  pine,  each  arm  having  an  iron  sleeve  attached  i^  one  end,  and 
a  screw  workinj^  through  a  nut  at  the  other. 

The  spreader  is  adjusted  to  fit  approximately  different  widths  of  bent  by  sliding 
each  arm  through  the  sleeve  of  the  other.  The  piles  are  forced  apart  by  turning  the 
screws,  the  arms  being  prevented  from  slipping  by  an  iron  link  lying  diagonally 
across  them,  fitting  into  notches  on  their  outside  faces. 

After  getting  the  ground  braces  to  the  mat,  or  as  near  it  as  possible,  the  strands 
used  for  lowering  were  spiked  to  the  heads  of  the  adjacent  piles. 

By  your  direction  the  screen  was  omitted  from  the  outer  fifty  feet  of  Dike  How  1  and 
the  outer  30  feet  of  Dike  No.  2.    Dike  No.  1  was  completed  May  29. 

Work  on  Dike  No.  2  had  to  be  several  times  suspended  on  account  of  high  water, 
and  was  not  completed  until  June  21. 

An  improved  form  of  clamp,  consisting  of  a  pair  of  cams  with  serrated  £aoet,  for 
attaching  to  the  head  of  the  jackscrew  used  in  tightening  the  stay  cables,  to  prevent 
them  from  slipping  while  heinz  tightened  and  fastened  to  the  back  piles,  was  used 
with  satisfactory  results.    Its  detaus  are  shown  in  figs.  7, 8,  and  9,  PL  II. 

To  meet  the  emergency  caused  by  bank-caving  along  the  city  water  front,  preyionsly 
referred  to,  by  which  the  pumping  station  supplying  the  city's  water  and  the  plant 
ftoiishing  electric  light  were  threatened,  I  was  directed  by  you  to  construct  three 
short  dikes  immediately  above  the  pumping  station. 

Subseq^uen  tly,  bed  rock  being  found  at  the  sites  of  the  dikes  so  close  to  the  surface  as 
to  make  it  impossible  to  give  the  dike  piles  proper  penetrations,  the  construction  of 
the  dikes  was,  by  your  direction,  abandoned,  and  instead  a  section  of  bank  at  the  site 
of  each  dike,  50  feet  long,  was  ordered  protected  with  2  cubic  yards  of  stone  riprap  per 
linear  foot. 

This  work  was  begun  June  34,  and  about  one- third  completed  at  the  close  of  the 
fiscal  year. 

The  moving  of  plant  to  Leavenworth,  Kans.,  by  the  steamer  Hugo  began  June  24. 

The  following  statement  shows  the  extent  and  net  cost  of  the  improvements : 

Statement  of  extent  and  net  eoat  of  dike  work. 

DIKE  NO.  L 


Class  and  extent  of  work  aod  quantities  of  material,  etc 


Placine  5  mooring  piloA  a  with  steam  hammer : 

40  unear  feet  mne  piling 

10  bushels  ootd 

80  feet  |-inch  wire  strand 

1  pouna  spikes 

LAor 


Plscinff  48  dike  piles  with  steam  hammer: 

1,650  linear  feet  pine  piling 

420  linear  feet  oak  piling 

50  linear  feet  cotton  wood  piling 

70  bnahela  coal 

88feeti-inch  wire  strand 

4  ponnas  spikes 

lAbor 


Weaving  161  linear  feet  (11,801  square  feet)  willow  mattress: 

00  cords  brush 

8,875  feet  f-inch  wire  strand 

Labor  


Bsllaatine  181  linear  feet  (11,801  square  feet)  willow  mattress: 

189  cubic  yards  stone 

Labor 


PkKdng  21  ground  braoea : 

8,435  ftset  B.  M.  yellow  pine  lumber. 

84  pound  s  nails 

76  wTon  ght  washers 

464  feet  |-inoh  wire  strand 

84sorew  bolts 

158  pounds  spikes 

Uoubie  yards  stone 

XAbor 


Cost  per 
unit. 


10.280+ 
.16 
.007+ 
.022 


.280+ 

.176+ 

.000+ 

.10 

.007+ 

.022 


2.279  + 
.007+ 


1.545+ 


19. 121+ 
.020+ 
.002+ 
.007+ 
.187+ 
.022+ 
1.546+ 


Cost  of 
each  item 


a  Four  of  these  mooring  piles  were  afterwards  drawa. 


$8.32 

1.00 

.22 

.02 

2.67 


380.48 

78.92 

4.96 

7.00 

.60 

.00 

70.58 


205.18 

26.33 

135.74 


214.89 
64.  U 


46.56 

.70 

.19 

8.54 

6.88 

8.48 

18.66 

66.81 


TotsL 


,U 


637.78 


887.25 


278.00 


UktX 
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Si€Uement  tf  extent  and  net  oo$t  of  dike  work — Continued. 

DIKE  NO.  1— Continued. 


CbuM  and  extent  of  work  and  quantities  of  material,  etc 


Attaehine  top  luraoes  to 40  lineu-feet  2-row  and  91  linear  feet  3- row  dike : 

3,822  feet  B.  M.  yellow-pine  lumber 

lOSponndaapikee 

190  screw  bofta 

244  wrooiphtwaahera 

50  poonda  nails 

IT^iftbolts 

140  feet  i.inoh  wire  strand 

Labckr.: 


Attaching  13  pairs  stay  cables  i 
156  feet  |-moh  wire  strand. 
006  feet  i-tnch  steel  cable. . 

SSponnaa  spikes 

lOpoonds  nails 

Labor 


Sereeoing  81  linear  feet  of  dike : 

•eoraa  screenins  poles 

612  feet  B.  M.  y Slow-pine  lumber. 

10  pounds  nails 

Labor 


Towing  material  and  moving  plant: 

Hire  of  towboat 

276  bnabels  coal 


Total. 


Cost  per 
unit. 


$19. 12lV 
.022+ 
.187+ 
.002+ 
.020+ 
.14 
.007+ 


.007  + 
.037  + 
.022 
.020+ 


1.771  + 

19.121  + 

.  020  -h 


CoRt  of 
each  item. 


$73. 08 

2.26 

22.50 

.61 

1.03 

2.38 

1.09 

50.25 


1.22 
33.88 

1.87 

.21 

23.25 


14.17 

9.79 

.21 

12.00 


110.53 
27.60 


TotaL 


$153.20 


60.43 


86L17 


138.13 


1,737.76 


DIKE  NO.  2. 


SpUelng  10  pine  pfles : 

Ullinear  feet  pine  piling  * 

87  screw  bolts 

800  feet  |-inch  wire  strand . . 

SSpounas  «pikes 

25  pounds  nails 

Labor 


Placing  2  mooring  piles  with  stenni  liRmnior: 

loo  linear  feet oottonwoud  piling 

8  bushels  coal 

4  pounds  spikes 

lAbor 


Plai^Dg  46  dike  piles  with  steam  hammer : 

963  linear  feet  pine  piling 

1,248  linear  feet  oottonwood  piling 

122  bnshela  coal 

30  pounds  spikes 

8  pounds  nails 

Labor 


Wearing  189  linear  feet  (14,061  square  feet)  willow  ninttroHS: 

96  cords  brush 

3,525  feet  §-inch  wire  strand 

Labor 


Ballasting  1^  linear  feet  (14,061  square  feet)  willow  mattress: 

145  cubic  yards  stone 

Labor 


Placing  19  ground  braces : 

2,0W  feet  B.  M.  yellow-pine  lumber. 


15  enbic  yards  stone. 

466  feet  f-inch  wire  strand . 

68  wrought  washers 

7  pounds  spikes 

Ill  pounds  nails 

Idiiftbolt 

86  screw  bolts 

Labor 


XNG  97 245 


*  Lost  in  catting  splioes. 


$0,230+ 
.187+ 
.007+ 
.022 
.020+ 


.099+ 

.10 

.022 


.230+ 

.009+ 

.10 

.022 

.020+ 


2. 279+ 
.007  + 


1. 645+ 


19.121  + 
1.545+ 
.007-1- 
.002+ 
.022 
.  020  f 
.14 
.187+ 


$26.29 

6.94 

6.24 

.77 

.61 

68.10 


9.91 

.80 

.09 

17.52 


226. 68 

123.68 

12.20 

.66 

.16 

U7.28 


218.86 

27.50 

131.56 


224.16 
26.05 


38.40 

23.19 

2.63 

.17 

.15 

2.28 

.14 

6.76 

63.22 


$108.85 


28.82 


480.66 


377.92 


250.21 


137.93 
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Btatemeni  of  extent  and  net  cost  of  dike  work — Continaed. 

DIKE  NO.  2— Continued. 


CIam  and  extent  of  work  and  qnantitiea  of  material,  etc. 


A  ttaotaing  top  braoeft  to  S4  linear  feet  1-row,  58|  feet  2-row,  and  71^ 
fuet  3-row  dike : 


4,075  feet  B.  M.  yellow-pine  lumber. 

106  screw  bolt* 

12driftbolt« 

41  pounds  spikes 

53|  pounds  nails 

140  wrought  washers 

134  feet  f-inoh  wire  strand 

Labor 


Attaching  11  uairs  stay  cables: 
704  feet  |*inoh  steel  cable. .. 
271  feet  |-iucb  wire  strand.. 

SOpoonas  spikes 

10  pounds  nails 

Laoor 


Screening  110  linear  feet  of  dike: 

^  corals  screening  poles 

12  pounds  nails 

Labor 


To>ving  material  and  moving  plant: 

Hire  of  towboat 

282  bushels  coal 


Total. 


Cost  per 
unit. 


$10. 121+ 
.187+ 
.14 
.022 
.020+ 
.002+ 
.007+ 


.087+ 
.007+ 
.022 
.020+ 


L771+ 
.020+ 


.10 


Cost  of 
each  item. 


$86.13 

10.88 

1.88 

.00 

LIO 

.37 

1.05 

47.87 


20.70 

2.11 

L0« 

.21 

23.35 


12.04 

.25 

10.50 


112.74 
28.20 


TotaL 


$187.96 


57.88 


tt.70 


140.04 
1,772.03 


DIKE  NO.  8. 


Placing  8  dike  piles  with  steam  hammer: 

200  linear  feet  pine  piling 

56  linear  feet  cotton  wood  piling 

65  bushels  coal 

Labor 


Weaving  89  linear  feet  (1,443  square  feet)  willow  mattress: 

8  cords  brush 

Labor 


Ballasting  30  linear  feet  (1,443  square  feet)  willow  mattx^ss: 

30  cubic  yards  stone 

Labor 


Attaohingtop  braces  te  32  linear  feet  2row  and  20  linear  feet  1-row  dike : 
840  feet  B.  M.  yellow-pine  lumber 


10  screw  bolts 

8  pounds  nails 

15  pounds  spikes.... 
40  wrought  washers 
Labor  


Screening  38|  linear  feet  of  dike: 

3|  coras  screening  poles 

8  pounds  nails 

Labor 


Towing  material  and  moving  plant: 

Hire  of  towboat 

48  bushels  coal 


Total. 


$0,230+ 
.000-1- 
.10 


2.270+ 


L5454- 


10. 121+ 
.187+ 
.020+ 
.022 
.002+ 


1.771+ 
.020+ 


.10 


$66.87 

5.55 

6.50 

17.18 


18.24 
12.16 


46.88 
18.06 


16.06 

8.56 

.06 

.88 

.10 

20.70 


6.20 

.16 

4.60 


16.78 
4.20 


$06.10 


80.48 


64.44 


40.80 


10.06 


20.08 
263.73 
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Statement  of  extent  and  net  cast  of  dike  work — Continaed. 
8TATBMBNT  07  EXTENT  AND  NET  COST  OF  STONE  REVETMENT. 


dan  and  extent  of  work  end  qnentitieB  of  materiel,  eto. 


Corerinj;  30  linear  feet  (1,500  sqnare  feet)  with  stone  riprap: 

100  cubic  yards  stone 

lAbor  trimming  bank 

L*abor  loading  and  placing  stone  ...•• , 


Cost  per 
unit. 


$L18 


Cost  of 
each  item 


$118. 00 

0.13 

70.72 


Total. 


$104.85 


Very  respectfully,  your  obedient  servant, 

Saml.  H.  Yongb,  Diviiion  Engineer. 
Lieut.  Col.  Amos  Sticknbt, 

Corps  of  Engineere,  U.  8.  A., 

President  Miesouri  Biver  Commiaeiomm 


Appendix  H, 


akkual  report  of  mr.  8.  h.  tongb,  division  bnginbbb. 

Missouri  River  Commission, 

Office  of  Division  Enginber, 
Nebraska  City,  Nebr,,  June  SO,  1897, 

Colonel:  I  have  the  honor  to  submit  my  report  of  operations  on  improving  the 
MiHMouri  River  on  Osage  division  of  first  reach,  for  the  part  of  current  fiscal  year 
terminating  August  31, 1896,  as  follows : 

dike  repairs. 

On  July  5,  97  feet  of  Dike  19  B,  about  140  feet  from  its  root,  was  breached.  This 
was  followed  on  July  7,  by  a  breach  about  90  feet  long,  through  Dike  19  A,  and  50 
feet  inside  the  dike  head. 

The  breaches  gradually  widened  till  July  31,  when  that  at  19  B  attained  a  width 
of  1 10  feet,  and  that  at  19  A  of  185  feet. 

During  t^e  latter  part  of  tlie  June  rise,  and  almost  the  entire  month  of  July,  the 
Missouri  was  at  a  higher  stage  than  the  Osage,  and  there  was,  in  consequence,  a 
strong  flow  from  the  latter  into  the  former  over  Osage  Chute  Dam.  On  account  also 
of  depressions  in  the  accretions  between  Dikes  19  A  and  19  B,  referred  to  in  the  last 
annual  report,  the  current  through  the  outer  part  of  the  former  and  inner  part  of  the 
latter  was  very  swift.  The  apparent  cause  of  the  breaches  was  scour,  resulting 
from  the  above-described  current  being  deflected  to  and  concentrated  on  the  bottom 
by  accumulations  of  floating  driftwood  above  the  dikes.  The  pressure  of  the  current 
on  the  driftwood,  being  transmitted  to  the  upper  parts  of  the  dikes,  also  contributed 
to  breaching  them. 

The  stream  end  of  Dike  19  A  had  been  destroyed  by  scour  in  April^  1894,  and  was 
reconstructed  in  May,  1895,  as  4-row  dike,  with  heavy  oak  piles  driven  to  26  feet 
penetrations. 

The  breached  part  of  Dike  19  B  was  constructed  of  white  cypress  piles,  with  pene- 
trations of  28  to  30  feet. 

I  was  directed  by  your  letter  of  July  9  to  renew  the  outer  end  of  Dike  19  A.  The 
hieh  stage  of  the  river,  however,  did  not  permit  this  beine:  done  until  July  31. 

The  new  work  was  made  4-row  dike  with  a  3-row  **L,  95  feet  long.  Pine  piles 
were  used  exclusively  and  were  given  penetrations  of  about  27  feet. 

Besides  ^e  usual  top  bracing  the  pile  structure  was  reenforced  at  each  bent  by  a 
double  wire  strand  stay  f  or  f  inch  diameter.  They  were  attached  to  the  piles  of  the 
front  row  at  the  gronnd  and  extended  to  those  of  the  back  row  at  their  tops,  where, 
after  being  tightened  by  means  of  tackle  and  the  power  capstan  of  a  64-foot  barge, 
they  were  made  fast. 

The  work  was  completed  August  12.    Its  cost  was  $1,942.99. 
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GBNSRAL  RBSULTS  OF  IMPROVEMENT  WORKS. 

Cro68  sections  on  the  lines  of  one  of  the  dikes  of  each  j^roup  shown  on  Piatee  I,  II, 
and  III  represent  the  building  up  of  accretions  arouud  the  dikes  since  their  cod- 
stmction. 

The  improvements  in  channel  at  the  same  sections,  either  by  enlargement  or 
changed  position,  are  also  shown  up  to  the  dates  thereon  indicated. 

There  is  also  submitted  a  longitudinal  sectiou  of  the  improved  reach  of  riyer,  show- 
ing the  depths  and  slope  of  water  surfa<*e  for  about  a  five-eighths  stage. 

The  deep  hole  at  the  stream  end  of  Dike  P  resulted  from  an  eddy  formed  by  the 
meeting  at  right  angles  of  two  currents — that  of  the  main  channel  normal  to  the 
dike  and  that  iVom  behind  the  towhead  opposite  and  below  Jefferson  City,  flowing 
parallel  to  and  above  the  dike.  The  same  feature  at  Dike  No.  34  was  produced  by 
somewhat  similar  causes. 

Discharge  measurements  made  about  the  middle  of  August  with  the  river  about  a 
five-eighths  stage,  near  Ewing  boat  yard,  between  the  head  of  Dodds  Island  and  Fer- 
guson Island  and  in  Ferguson  Island  Chute,  showed  a  loss  of  about  25  per  cent  in 
volume  over  Osage  Chute  Dam,  and  of  11  per  cent  additional  through  openings  in 
the  accretions  between  the  dam  and.  the  head  of  Ferguson  Island.  To  these  diver- 
sions of  flow  are  to  be  attributed  a  noticeable  shrinkage  in  channel  areas  and  reduc- 
tion in  depth  at  the  two  lower  localities. 

PLANT. 

During  and  after  the  Jnne  rise  the  floating  plant  was  laid  up  at  the  binfh,  about  1 
mile  below  the  Ewing  boat  yard. 

The  roofe  of  construction  quarter-boats  Nos.  3  and  6  were  repaired,  also  the  calk- 
ing of  three  100-foot  barges,  four  64-foot  barges,  hydraulic  grader  No.  8,  carrrying  a 
Cram  steam  hammer,  ana  the  division  office  boat. 

A  burnt  sheet  of  the  steam  tender  Atalanta  boiler  was  replaced  by  part  of  a  new 
rin^,  and  the  boiler  tested  to  186  pounds  hydrostatic  pressure.  One  of  her  cranks, 
which  had  worked  loose,  was  shimmed  and  secured  by  three  steel  pins.  The  boat 
was  also  painted. 

The  old  heater  of  the  steam  tender  MeluHna  was  replaced  by  a  copper-coil  heater 
from  one  of  the  pile  sinkers  and  her  furnace  liners  repaired.  Some  changes  were 
also  made  in  the  roof  of  the  boat,  with  a  view  to  reducing  the  high  temperature  in 
the  engine  room. 

Slight  repairs  were  also  made  to  the  Vulcan  Nasmyth  steam  drivers,  and  the  office 
boat  launched. 

The  total  expenditures  on  account  of  plant  amounted  to  $3,470.85,  of  which  $600.37 
were  for  repairs. 

The  work  of  improving  the  Missouri  River  on  Osage  Division  and  such  plant  and 
property  pertaiuing  to  it  as  were  not  required  for  carrying  on  construction  works  at 
np-river  points  were,  by  your  direction,  transferred  to  Mr.  S.  Waters  Fox,  Division 
Engineer,  on  September  6. 

Very  respectfully,  your  obedient  servant, 

Sam'l  H.  Yongb,  IHviHon  JEngit 
Lieut.  Col.  Amos  Sticknky, 

Corp9  of  Engineers,  U.  S,  A., 

Fresideni  Missouri  River  Commission, 


Appendix  I. 

annual  report  of  mr.  8.  waters  fox,  division  engineer— osage  division. 

Missouri  River  Commission, 
Office  of  Division  Engineer, 

Chamois,  Mo.,  June  SO,  1897. 

Colonel:  I  have  the  honor  to  transmit  herewith  a  report  of  the  operations  under 
my  charge  on  the  Osage  Division  during  the  period  from  September  6  to  the  end  of 
the  Hscalyear  of  1897.  On  the  24th  of  August  you  notified  me  of  the  assignment  to 
my  charge  of  the  work  continuing  the  improvement  in  Osage  Division  of  hrst  reach. 
The  transfer  was  completed  September  6,  and  thereafter  operations  were  conducted 
nnder  my  supervision.    The  following  illustratious  accompany  the  report: 

A  map  (PI.  I)  of  the  river  from  a  point  about  1  mile  below  Claysville,  Mo.,  to 
Isbell  Station,  Mo.,  as  developed  from  tlie  regular  annual  fall  survey  of  October, 
1896,  showing  proposed  lines  of  reotitication,  the  location  and  character  of  improve- 
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ment  works  completed,  in  progress  of  conatmction,  and  proposed ;  also  cross  sec- 
tions of  tbe  river  at  intervals  of  abont  1,000  feet,  and  st-eamboat  channels. 

One  map  (PI.  II)  of  tbe  river  between  Dikes  17  and  36,  showing  proposed  change  of 
plan  for  junction  of  Osage  and  Missouri  rivers. 

One  drawing  (PI.  Ill)  showing  in  cross  section  the  proposed  cnt  throngh  Osage 
Point  as  approved. 

One  drawing  (PI.  lY)  showing  in  cross  section  the  arrangement  of  Dike  19^  A  as 
first  planned  and  approved. 

Fonr  photographic  views  (Pis.  V  to  VIII)  showing  dikes  in  process  of  construction 
and  completed. 

One  bydrographio  chart  (PI.  IX)  showing  the  position  of  a  sheer  dike  above  Dike 
29  A  ana  the  local  changes  in  conditions  or  flow  prodnced  by  it. 

The  operations  comprised  the  construction  or  new  dike;  the  extension,  repairs, 
alteration,  and  removal  of  old  dikes;  revetment  repairs;  procuring  construction 
materials;  surveying;  care  and  repair  of  plant,  and  the  usual  miscellaneous,  inci- 
dental, and  office  work.  The  work  was  done  under  an  allotment  of  $164,000  from  the 
appropriation  of  JuneS,  1896,  for  con  tinning  the  systematic  improvement  in  first  reach, 
and  in  accordance  with  a  project  dated  September  30  and  approved  by  you  under 
date  of  October  2.  This  project  was  based  upon  yours  of  August  18,  which  was 
approved  by  the  Chief  of  Engineers,  United  States  Army,  In  brief  it  provided 
in  detail  for  the  prosecution  of  the  new  plan  for  a  junction  of  the  Osage  and  Mis- 
souri rivers  in  the  vicinity  of  Cote  Sans  Dessein,  and  conditionally  for  the  following 
work:  The  degrading  of  the  outer  end  of  Dike  19  A;  the  protection  of  the  shore 
end  of  Dike  23;  the  construction  of  a.8heer  dike  above  Dike  29  A  and  the  reenforce- 
ment  of  the  bracing  on  the  latter  structure;  tbe  restoration  of  the  outer  ends  of 
Dikes  34,  35,  and  36  to  the  proposed  line  of  rectification,  and  the  construction  of  a 
new  dike,  37  B,  across  Bear  Island  Chute  at  the  head  of  the  island.  The  total  expendi- 
ture during  the  year  was  $58,939.46,  as  shown  in  Appendix,  Exhibit  H. 

NEW  JUNCTION  OF  08A0B  AND  MISSOURI  RIVERS. 

Seheme,—rThe  accompanying  map  (PI.  II),  with  its  explanatory  notes,  shows  so 
clearly  the  general  scheme,  that  I  beg  leave  to  refer  to  it  and  the  following  extract 
from  a  resolution  of  the  Missouri  River  Commission  passed  July  17,  1896,  for  a  full 
presentation  of  the  matter: 

*'  The  effect  of  the  work  done  in  the  vicinity  of  Dodds  Island  has  been  to  produce 
a  difference  in  level  of  water  surface  in  the  Missouri  River  and  the  Osage  at  tne  head 
of  this  island,  when  the  Osage  is  not  in  flood,  of  about  3  feet.  In  consequence  of 
this  difference  of  level  the  dikes  above  the  head  and  at  the  foot  of  this  island  have 
been  breached  a  number  of  times,  and  the  low  dam  extending  out  from  the  head  of 
the  island  has  required  frequent  repairs  and  extensions.  It  is  believed  that  this 
difference  in  water  level  on  the  opposite  sides  of  the  island  would  always  be  a 
source  of  danger  to  the  works,  and  by  their  breaching  cause  a  filling  up  of  the  chan- 
nel of  the  Missouri  River.  These  effects  have  become  more  and  more  apparent  as 
the  dike  work  has  progressed  toward  and  below  the  foot  of  Dodds  Island.  More- 
over, the  low- water  flow  of  the  Osage,  being  extremely  small  in  volume,  it  is  believed 
could  not  maintain  a  navigable  channel  throngh  the  chute  behind  the  Island  with- 
out extensive  construction  works  for  reducing  the  oross-sectional  area.  For  these 
reasons  provision  should  be  made  at  an  early  date  for  bringing  the  Osage  into  the 
Missouri  at  its  natural  mouth  at  the  head  of  Dodds  Island  and  for  closing  the  chute 
behind  that  island.'' 

The  order  in  which  it  was  proposed  to  carry  on  the  work  was  as  follows:  The 
degrading  of  Dikes  25  and  26  and  the  closing  of  the  breach  at  the  shore  end  oi  Dike 
19  B  to  be  commenced  on  receipt  of  authority ;  the  two-row  pile  work  in  Dike  19^  A 
was  next  in  order,  but  as  the  foot  mattress  did  not  extend  above  the  upper  row  of 
piles  its  construction  was  to  be  deferred  until  the  purchase  of  the  land  had  been 
made;  the  cut  throngh  Osage  Point  having  been  made  and  Dike  19^  A  completed, 
that  portion  of  19  B  lying  within  the  limits  of  the  proposed  low-water  way  was  to 
be  remoTed;  then  the  in-shore  portion  of  that  dike,  the  Osage  Dam,  and  Osage  Point 
revetment  were  to  be  degraded ;  then,  if  necessary,  to  cause  a  flow  through  the  new 
cut,  a  ditch  15  feet  wide  was  to  be  cut  through  the  accretions  below  19  B  on  the 
proposed  line;  the  construction  of  Dikes  32,  33,  and  33  B  was  to  await  the  develop- 
ment of  the  proposed  low-water  channel  way  through  Osage  Point  to  a  junction  on 
the  proposed  line  with  the  Missouri  River. 

Degrading  Dike  S6, — Because  a  favorable  stage  of  river  did  not  sooner  occur  the 
work  of  lowering  this  dike,  and  also  No.  26,  was  deferred  until  early  in  December. 
To  have  lowered  them  to  the  extent  proposed  in  the  project  would  have  involved  a 
very  large  expense  in  the  removal  and  excavation  of  extensive  rack  heaps  and  accre- 
tions which  had  formed,  and  accordingly  the  dikes  were  lowered  as  far  as  possible 
without  excavation.    Between  the  3d  and  the  6th  of  December  the  outer  42  feet  of 
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Dike  25  and  50  feet  of  its  trail  were  cnt  down  to  an  elevation  of  2.2  feet  above  stand- 
ard low  water,  and  rebraced,  and  a  large  drift  pile  60  feet  from  the  outer  end  of  the 
dike  was  fired. 

Degrading  Dike  26, — The  lowering  of  the  grade  of  this  dike  was  accomplished  as 
far  as  practicable  between  the  4th  and  8th  of  December.  The  braces  on  the  outer 
200  feet  of  the  main  dike  and  the  trail  were  removed.  The  outer  32  feet  of  the  dike 
and  48  feet  of  the  trail  were  cnt  down  to  grade  andrebraced. 

Dike  19  B. — The  construction  of  208  linear  feet  of  two-row  work  to  close  the  gap 
At  the  shore  end  of  Dike  19  B  was  commenced  October  13  and  completed  on  the  23d 
of  the  same  month.  A  photographic  view  of  this  work  is  shown  cm  the  accompany- 
ing PI.  y.  The  work  of  removal  of  that  portion  of  this  dike  and  its  accumulated 
drift  which  lies  within  the  proposed  low-water  channel  way  of  the  Osage  River  was 
begun  on  December  3  and  continued  throughout  that  month,  and  at  times  during 
January  and  February  as  the  weather  and  stage  of  river  permitted.  The  degrading 
of  the  same  structure  beyond  the  limits  of  the  low  water  and  within  tiiose  of  the 
high- water  lines  was  also  begun  at  the  same  time.  The  dike  is  a  three-row  structure 
built  in  1895;  the  original  penetration  of  the  piles  was  25  feet,  which  had  subse- 
quently been  increased  by  the  accretions  to  an  average  of  about  30  feet.  Of  the 
1,560  linear  feet  of  the  dike  which  lies  withia  the  proposed  Osage  River  channel,  682 
linear  feet  were  within  the  limits  of  the  low-water  way  and  were  to  be  entirely 
removed,  and  the  remaining  length  to  be  degraded  to  a  slope  from  standard  low 
water  to  3  or  4  feet  above  it,  between  the  limits  of  the  right-bank  low- water  way  and 
the  line  of  high-water  flow.  The  pulling  of  the  piles  was  undertaken  witli  two  pairs 
of  shears,  each  rigged  for  pull  with  a  horse  cap.stan  of  six  6-inch  manila  lines.  Some 
of  the  piles  were  extremely  difficult  to  pull,  and  several  broke  in  two  under  practi- 
cally a  straight  strain.  The  total  number  of  piles  got  out  was  82.  The  wales  and 
braces  were  removed  from  the  entire  1,550  feet  of  the  dike  and  the  piles  within  the 
limits  of  the  proposed  high  and  low  water  way  cnt  down  as  close  to  the  required 
grade  as  possible.  The  drift  within  the  lines  of  low-water  flow,  which  covered  an 
area  of  aoout  2(  acres  from  2  to  10  feet  deep,  was  fired  and  about  three-fourths  of  it 
reduced  to  ashes.  Coal  oil  was  liberally  used  to  assist  in  the  firing,  but  some  of  the 
larger  pieces  were  so  water-soaked  that  their  burning  was  difficult.  Dynamite  was 
used  to  loosen  large  pieces  of  the  drift,  so  that  it  might  be  piled  up  in  heaps  to  facili- 
tate burning. 

Cut  through  Oaage  Point. — The  proposed  cut  through  Osage  Point  as  approved  is 
shown  in  cross  section  on  the  accompanying  PI.  111.  In  accordance  with  instruc- 
tions contained  in  your  letter  of  September  10,  negotiations  were  at  once  be^n  with 
the  owner  for  the  purchase  by  the  United  States  of  all  the  land  on  Osage  Point  lying 
to  the  eastward  of  the  left  bank  of  the  proposed  waterway,  and  as  it  was  thought 
that  that  could  be  quickly  consummated,  arrangements  were  made,  by  your  direc- 
tion, for  hiring  and  promptly  assembling  on  the  ground  the  necessary  excavating 
plant  and  operating  crews.  But  as  it  was  not  until  the  latter  part  of  May — some 
eight  months  later — that  the  purchase  was  finally  completed,  and  as  ownership  by 
the  United  States  was  an  essential  preliminary,  no  work  wa.s  done  on  the  cut. 

Dike  19^  A. — This  structure  as  originally  designed  and  approved  is  shown  in  accom- 
panying PI.  rV.  It  is  intended  to  constitute  the  left  bank  of  the  proposed  water- 
way of  the  Osage  River  from  its  intersection  with  the  main  right  bank  of  the  Missouri 
River  on  Osage  Point  to  a  point  a  short  distance  beyond  its  intersection  with  Dike 
19  B.  It  was  to  consist  of  an  embankment  of  earth  built  to  an  elevation  of  5  feet 
above  standard  high  water  and  reinforced  on  the  lower  or  Osa^o  River  side  by  a 
2-row  pile  structure,  the  latter  to  extend  from  Dike  19  B  to  the  right  bank  of  Osage 
Dam  Chute,  at  an  elevation  of  7  feet  above  standard  low  water.  On  October  16, 
by  your  direction,  work  on  the  pile  structure  was  commenced,  it  having  been  decidea 
to  change  the  arrangement  so  that  that  part  of  the  dike  would  lie  on  the  upper  or 
Missouri  River  side  of  the  embankment.  It  was  completed  on  the  28th  of  November. 
The  accompanying  photographic  views,  Pis.  V  and  VI,  show  the  dike  as  it  then  was. 
Two  hundred  and  sixty-six  piles  were  driven  in  the  dike  in  bents  of  2,  spaced  10  feet 
each  way,  to  an  average  penetration  of  26.8  feet,  and  9  for  temporary  anchorage. 
One  thousand  three  hundred  and  ninety-three  linear  feet,  or  59,380  square  feet,  of 
foot  mattress  was  woven.  The  mat  was  60  feet  wide  within  the  limits  of  the  water- 
way of  Osage  Dam  Chute  and  30  feet  wide  on  the  dry  bar ;  the  lower  edge  of  it  was 
flush  wHh  uie  lower  row  of  piles.  A  pole  curtain  was  put  on  that  portion  of  the 
dike  in  the  waterway.  The  system  of  oracing  shown  in  cross  section  on  PI.  IV  was 
followed.  The  wales  were  6  by  8  inch  lumber  on  the  upper  row  and  5  by  8  inch  on  the 
lower  row,  and  were  bolted  to  the  piles  with  f-inch  screw  bolts,  llie  direct  braces — 
two  pieces  of  4  by  8  inch^mbraced  the  piles  and  were  bolted  to  them  with  |-inch 
screw  bolts.  They  rested  on  the  top  wales  (upper  and  lower  row )  and  were  gained 
on  them  1  inch  to  take  a  thrust.  The  drop  braces  were  made  of  two  pieces  of  4  by 
6  inch  stuffy  separated  at  the  lower  end  by  a  3  foot  block  so  as  to  embrace  the  pile 
mi  the  river  bottom.    A  sling  of  four  parts  of  |-inch  wire  strand  passed  around  the 
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pile  and  through  the  brace  at  the  separating  block,  so  that  when  the  braee  was  in 
place  the  sling  (irmlv  held  it  to  the  pile.  The  top  end  of  the  brace  was  out  in  under 
the  direct  brace  and  against  the  wale  and  then  fastened  to  the  pile  with  a  |-inch 
•crew  bolt. 

A  rise  of  11  feet  in  rirer  occurred  in  January^  and  during  the  flood  the  flow  through 
the  Osage  Dam  chute  was  several  times  reversed  according  to  the  relative  stageu  of 
the  two  rivers.  After  the  rise  subsided,  it  was  found  that  310  linear  feet  of  the  cur- 
tain on  the  dike  had  been  damaged  and  required  renewal.  This  was  done.  During 
the  April  rise  a  breach  developed  in  this  dike  beginning  about  680  feet  from  its  inter- 
section with  Dike  19  B.  and  a  waterway  75  feet  wide  and  8  to  10  feet  deep  was  scoured 
around  the  west  end  of  the  structure.  A  pile  of  rock  ballast,  stored  on  the  bar  Inst 
seaeon,  prevented  the  gap  from  enlarging.  Large  quantities  of  driftwood  hadaccuinu- 
lated  along  the  entire  line  of  the  dike,  being  especially  heavy  between  Dike  19  B 
and  the  breach.  An  examination  of  the  bottom  in  the  breach  showed  the  foot  mat- 
treas  to  be  intact.  The  upstream  edge  of  it  apparently  had  not  moved ;  but  on  the 
line  of  the  piling  the  observed  depths  showed  the  mat  to  be  from  8  to  15  feet  lower 
than  when  it  was  put  there,  while  just  below  the  lower  edge  there  was  39  feet  of 
water.  Undoubtedly  the  breach  was  caused  by  scour  due  to  overpour,  as  the  mat- 
treee  does  not  extend  beyond  the  lower  row  of  piles.  Several  bents  of  the  structure 
that  lodged  below  showed  both  piles  ^nd  the  braces  unbroken.  Instructions  were 
given  to  close  the  breach  and  extend  the  dike  to  a  junction  with  19  A,  the  old  work  to  be 
reenforeed  on  the  upstream  side  with  a  row  of  piles,  extending  5  feet  above  standard 
low  water,  and  placed  15  feet  above  the  upper  row  of  the  old  work.  Operations  were 
bMnin  on  May  fa  and  by  June  25  the  dike  was  practically  completed. 

Because  of  the  accumulation  of  drift  the  reenforce  pile  from  Dike  19  B  for  35  bents 
across  the  bar  was  driven  alongside  of  the  upper  pile  of  the  old  structure.  The 
part  of  the  extension  on  the  right  shore  bar  for  17  bents  from  the  junction  with  Dike 
19  A  was  made  two-row  work.  In  nil,  297  piles  were  driven,  of  which  278  were  in 
dike  and  the  balance  for  temporary  anchorage.  The  average  penetration  of  piles 
in  the  dike  was  26.3  feet;  942  linear  feet,  or  41,680  square  feet,  of  foot  mattresH  was 
made;  917.57  cubic  yards  of  rock  ballast  was  expended  on  the  foot  mattress;  690  feet 
of  the  dike  was  curtained.  The  system  of  bracing  used  is  shown  in  the  accompany- 
ing photograph  (PI.  VU).  The  drop  braces  are  built  of  two  pieces  of  6  by  8  inch 
long-leaved  pine;  they  are  held  in  compression  by  the  companion  tension  member  of 
two  parts  of  {-inch  strand ;  the  latter  member  was  also  designed  to  strengthen  the 
upper  pile  against  counter  strains  that  would  ari8e  from  a  flow  out  of  the  Osage 
River,  m  tht)  event  that  that  occurred  before  tlie  embankment  was  built.  The  only 
other  distinctive  feature  of  the  system  of  bracing  was  in  the  filling  blocks  introduced 
at  the  pile  on  every  direct  and  open  drop  brace  to  aid  the  bolt  that  goes  through 
the  pile  in  transmitting  strain.  The  cost  of  the  foregoing  work  is  shown  in  detail 
in  the  Appendix,  Exhibit  I. 

OTHER  DIKK  WORK. 

Sheer  Dike  t9  A, — ^The  location  of  Dike  29  A  is  such  that  it  has  been  particularly 
exposed  to  driftwood  and  ice,  and  under  the  conditions  likely  to  be  imposed  when 
the  new  junction  of  the  Osage  and  Missouri  rivers  shall  have  been  accomplinhed, 
the  severity  and  frequency  of  such  attacks  would  be  largely  increased.  With  a 
view  of  protecting  the  main  or  cross  dike,  an  experimental  device,  a  sheer  dike,  was 
built  above  it,  October  23  to  30.  The  sheer  dike  consists  of  a  row  of  cluster  piles 
extending  from  the  outer  end  of  the  main  dike  upstream  to  the  bank,  on  a  line  that 
makes  an  angle  of  60  degrees  with  that  of  the  dike.  The  clusters  are  spaced  25  feet 
apart  and  consist  each  of  3  piles  so  driven  that  the  points  of  their  penetration  into  the 
bottom  form  approximately  an  equilateral  triangle,  the  sides  of  which  are  5  feet. 
The  tops  of  tne  piles  in  each  cluster  are  brought  together  and  lashed  with 
f-nich  strand.  In  all,  78  piles  in  26  clusters  of  3  each  were  driven.  The  piles 
were  not  driven  to  a  definite  grade,  but  a  straight  line  that  fairly  averages  the  tops 
is  12^  feet  above  standard  low  water  at  the  bank,  and  7  feet  above  at  the  outer  end 
of  the  dike.  The  average  penetration  attained  was  21.6  feet.  The  location  of  the 
sheer  with  reference  to  the  main  or  cross  dike  and  also  the  development  of  a  series 
of  observations  for  local  changes  of  bottom  and  velocity  and  direction  of  flow,  taken 
with  a  view  of  studying  the  action  of  the  sheer,  are  shown  on  the  accompanying 
chart  (PI.  IX).  The  first  effects  were  a  deepening  by  scour  along  the  line  of  the 
sheer  and  a  training  effect  on  the  direction  of  the  current.  The  latter  at  timen,  and 
particularly  during  the  winter  when  the  inclosed  space  behind  the  sheer  was  frozen 
over,  was  very  marked.  Later  on  there  was  a  marked  filling  back  over  the  entire 
bottom  covered  by  the  observations  (except  close  to  shore  and  near  the  upper  end 
of  the  sheer,  where  there  appeared  to  be  a  scour),  and  also  a  much  less  marked  training 
effect  on  the  current.  Its  usefulness  as  a  protection  to  the  main  <like  against  drift  wood 
and  ice  was  fully  demonstrated.  Although  more  or  less  damage  was  sustained  by  the 
sheer,  none  was  done  to  the  main  dike;  indeed,  practically  no  driftwood  or  ice 
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reached  the  latter  stmctore  and  none  lodged  on  the  former.  During  a  heavy  nm  of 
ice  in  January,  and  while  the  Osage  River  was  discharging  over  the  dam,  the  sheer 
dike  was  subjected  to  a  very  severe  treatment  resulting  in  three  of  the  piles  being 
broken  and  the  lashings  were  stripped  o£f  of  seven  pile  clusters.  It  is  very  probable 
that  the  main  dike  then  escaped  serious  injury.  The  cost  of  the  foregoing  work  is 
shown  in  detail  in  the  Appendix,  Exhibit  A. 

Decoding  Dike  S9  A. — Instead  of  simply  reenforcing  the  bracing  on  this  dike  as 
provided  f«)r  in  the  project  by  your  direction,  the  grade  of  the  outer  800  feet  of  this 
structure  was  lowered  to  an  elevation  of  2.6  feet  above  standard  low  water  at  the 
outer  end  and  5.4  feet  above  at  the  inshore  end.  This  work  was  commenced  Novem- 
ber 25  and  completed  December  3. 

Dike  34. — The  extension  of  this  dike  191  feet  to  the  proposed  line  of  rectification 
was  begun  October  31  and  completed  November  24.  Nineteen  bents  of  2-row  was 
built.  The  inner  14  bents  were  spaced  10 feet  each  way ;  in  the  other  5  bents  the  rows 
were  20  feet  apart. 

Dike  35. — The  extension  of  this  dike  247  feet  to  the  proposed  line  of  rectification 
was  begun  November  2  and  completed  on  the  25th  of  the  same  montii.  Twenty-five 
bents  of  2-row  work,  the  rows  20  feet  apart,  was  built. 

Dike  36. — A  breiich  109  feet  in  length  in  the  old  dike,  near  the  outer  end,  that 
occurred  sometime  in  December,  1895,  was  repaired  and  the  outer  7  bents  reenforoed. 
Eleven  bents  of  2>row  was  built  to  close  the  gap. 

In  the  three  dikes  last  referred  to  185  piles,  in  all,  were  driven,  of  which  19  were 
for  temporary  anchorage ;  682  linear  feet,  or  36,530  square  feet,  of  foot  mattress  was 
madej  502.82  cubic  yards  of  rock  ballast  was  expended,  and  490  linear  feet  of  pole 
ourtam  built. 

All  of  the  new  work  was  built  to  the  grade  of  the  old  work  at  its  junction  there- 
with, and 34  and  35  were  carried  out  on  uniform  grades  to  an  elevation  at  their  outer 
ends  of  2.4  feet  above  standard  low  water.  In  bracing  34  and  36  the  usual  6  by  8 
inch  wales,  4  by  8  inch  open  direct,  and  4  by  6  inch  open  drop  braces  were  used,  the 
latter  fastened  at  the  top  of  the  upstream  pile  and  to  the  downstream  pile  at  the 
bottom.  A  portion  of  35  was  braced  in  the  same  manner,  but  on  account  of  some 
foot  mattress,  which,  during  the  process  of  work  had  broken  loose  £rom  its  anchor- 
age and  folded  up  against  tne  piles,  it  was  not  possible  to  use  the  open  drop  braces 
on  16  of  the  bents,  and  ties  made  of  four  parts  of  f-inch  strand  were  substituted. 
The  tie  extended  from  the  bottom  of  the  river  on  the  pile  in  the  upper  row  to  the 
top  of  the  pile  in  the  lower  row. 

Dike  S9  B, — On  the  10th  of  April  a  small  breach  occurred  at  the  root  of  this  struc- 
ture, which  on  the  15th  had  enlarged  to  15  feet  wide  and  13  feet  deep.  Four  days' 
work  with  a  small  force  closed  the  breach  on  the  20th,  120  cubic  yards  of  rock  being 
used  and  20  linear  feet  of  cross  curtain  placed. 

The  cost  of  the  foregoing  work  is  shown  in  detail  in  the  Appendix,  Exhibit  B. 

REVBTMENT  REPAIRS. 

Murray^  Bend. — ^A  caving  in  the  upper  bank- work  of  this  revetment  in  detached 
places  over  a  reach  of  about  410  feet  and  in  the  locality  of  3,890  feet  from  the  head 
of  the  revetment  was  reported  September  16.  Temporary  repairs  were  made  by 
filling  in  on  the  shore  side  of  the  old  anchor  piles  with  fascines  of  brush  and  rocK 
to  a  aepth  of  about  30  inches,  60  cords  of  brush  and  85  cubic  yards  of  rock  being 
expended.  In  October  another  series  of  small  breaks  developed  in  the  upper  bank- 
work  over  a  reach  of  220  feet  in  the  locality  of  420  feet  below  the  lower  end  of  those 
above  referred  to.  They  also  were  temporarily  repaired,  and  in  the  same  manner  as 
above  described,  using  25  cords  of  brush  and  49.3  cubic  yards  of  rock.  Again  in 
December  two  small  breaks  aggregating  about  100  feet  in  length  developed  in  the 
upper  work  just  below  those  above  reported,  and  they  were  repaired  in  the  same 
manner,  requiring  an  expenditure  of  10  cords  of  brush  and  20  cubic  yards  of  rock. 
The  cost  of  these  repairs  was  $766.49,  as  shown  in  detail  in  the  Appendix,  Exhibit  C. 

DAMAGES  TO  WORKS. 

Beginning  with  March  22  at  a  stage  of  4.3  feet  above  standard  low  water  and 
covering  a  period  of  sixty-one  days  to  May  21,  when  it  hstd  returned  to  the  same 
stage,  the  nver  may  be  said  to  have  been  in  flood.  The  highest  stage  attained  was 
16.2  feet  above  standard  low  water  on  April  30.  During  the  period  referred  to  the 
Osaffc  River  was  not  contributing  any  io  the  discharge  of  the  Missouri.  After  tlie 
flood  had  subsided,  an  examination  disclosed  the  following : 

Dike  P. — The  outer  215  feet  of  this  dike  was  four-row  work,  carrying  a  T  head, 
having  arms  of  40  feet  and  70  feet  up  and  down  stream,  respectively.  The  upper 
arm  was  taken  out  during  the  June,  1896,  high  water,  and  165  feet  of  the  dike  with 
the  trail  had  been  destroyed  since  April  7  of  this  year.    A  portion  of  tihe  wreckage, 
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lodged  on  Dike  Q,  showed  Rome  of  the  piles  whole,  which  would  indicate  scotir; 
otherSy  howevery  were  broken  off  10  to  15  feet  above  the  point.  On  May  7  the  depth 
of  water  over  the  line  of  the  break  was  22  to  27  feet,  and  at  the  present  end  of  the 
dike,  15  feet. 

Dike  19  A. — ^The  enter  289  feet  of  this  dike  was  fonr-row  work  carrying  a  three-row 
trail  100  feet  long.  One  hundred  and  twenty-nine  feet  of  the  dike  and  all  of  the 
trail  had  been  carried  out.  At  the  present  end  of  the  dike  the  water  was  26  feet 
deep,  increasingto  32  to  40  feet  farther  out. 

D^  19^  J.— The  injuries  sustained  by  this  structure  have  been  already  reported 
nnder  a  previoas  chapter. 

Dike  19  B. — The  outer  270  feet  of  this  dike  and  70  feet  of  trail  constructed  in  June, 
1896,  was  built  of  white-oak  piles  in  three-row  work.  The  outer  80  feet  of  the  dike 
and  the  upper  20  feet  of  the  trail  had  been  scoured  out.  The  depths  of  water  at  the 
present  eua  of  the  dike  and  at  the  upper  end  of  the  trail  were,  respectively,  18  and 
26  feet,  while  in  the  breach  it  was  from  26  to  35  feet. 

Dike  SO, — This  dike  was  intact,  but  the  mattress  constructed  across  the  bar*  had 
settled,  and  the  accretions  were  being  cut  away. 

Dike  5f .— The  outer  177  feet  of  this  dike  with  its  entire  T-head  120  feet  long,  all 
three-row  work,  bad  been  swept  away  by  scour  and  pressure  from  driffc.  The  depth 
of  water  at  thepresent  end  was  16  feet,  with  17  to  20  feet  farther  out. 

Dike  t9  A, — ^The  upper  18  clusters  of  piles  in  the  sheer  dike  above  this  structure 
were  in  good  condition.  The  lower  8  clusters,  some  of  which  were  under  water, 
appear  to  be  more  or  less  damaged. 

bike  29  B.— The  ii^ury  sustained  by  this  structure  has  been  already  reported  nnder 
a  previous  chapter. 

Later  on — about  the  22d  or  23d  of  May — a  breach  200  feet  in  length  developed  in  Dike 
I.  The  south  end  of  the  breach  is  about  300  feet  inshore  from  the  stream  end  of  the 
dike.  Soundings  taken  in  the  breach  on  May  25  showed  from  17  to  28  feet  of  water. 
Durinff  the  January  flood  the  new  work  of  Dike  35  was  breached.  Ten  bents  were 
earriea  away. 

PBOOUKINQ  CONSTBUCnON  MATERIALS. 

The  brush,  poles,  and  rock  used  during  the  year  were  procured  by  hired  labor. 
Other  materials— piling,  lumber,  strand,  etc. — were  purchased  in  the  usual  manner. 

Bnuh, — In  October  a  small  brush  party  procured  76.4  cords  of  brush  from  the 
accretions  at  the  mouth  of  Rising  Creek  and  was  then  disbanded.  With  the  excep- 
tion of  10  cords  of  curtain  poles  cut  on  the  Slst  of  Mav,  all  of  the  brush  and  poles 
used  prior  to  June  were  supplied  by  a  party  sent  out  from  the  lower  division.  On 
the  first  day  of  June  a  small  party  began  cutting  brush  and  poles,  and  by  the  12th 
of  that  month  were  disbanded,  having  procured  140.4  cords  of  brash  and  81.75  cords 
of  poles.  One  thousand  one  hundred  and  ninety-four  and  nine-tenths  cords  of  brush 
ana  100.6  of  poles  were  received  from  the  lower  division  party.  The  cost  of  this 
material  is  shown  in  the  Appendix^  Exhibit  D. 

Back. — A  quarry  site  was  found  in  the  bluff  at  Osage  Point,  and  the  usual  quarrv 
privileges  secured  in  consideration  of  the  payment  of  1|  cents  per  cubic  yard  of  rock 
ballast  removed.  A  force  was  organizea  and  equipped  and  began  work  there  on 
October  16.  The  quarry  force  was  somewhat  reduced  during  the  month  of  Novem- 
ber, but  operations  were  continuous  until  December  23,  when  the  force  was  disbanded. 
Eight  thousand  two  hundred  and  seventy-nine  and  nine-tenths  cubic  yards  (esti- 
mated) of  rock  ballast  was  produced.  Of  this  amount  1,985.9  cubic  yards  was  hauled 
out  of  the  quarry  either  to  point  of  expenditure  or  storage ;  the  balance  of  it  was  left 
at  the  quarry.    The  cost  of  the  work  is  shown  in  detail  in  the  Appendix,  Exhibit  E. 

TOWBOAT  SERVICB. 

The  towboat  service  was  performed  by  the  steam  tenders  Melusina,  Sdhrina,  and  Are 
Ikusa,  They  were  in  service  ninety,  thirty- two,  and  forty-one  days  respectively.  Up 
to  the  time  when  the  Meluaina  was  laid  up  for  the  winter  ( December  5),  she  almost 
exclusively  performed  the  service.  She  was  not  again  put  in  commission,  the  Are- 
tktua  or  the  Sabrina,  or  both,  doing  the  neeessary  work,  as  was  found  to  be  most 
advantageous. 

PLANT. 

Care  and  repair  of  plant — ^Ko  extensive  repair  was  done  during  the  year.  A  number 
of  broken  way-logs  and  worn  out  butter  boards  in  storage  and  launching  ways  were 
replaced,  putting  them  in  shape  to  receive  the  hulls.  The  United  States  steamers 
Aleri  and  Golden  Gate  arrived  at  the  Ewing  boat  yard  on  the  14th  and  18th  of  October, 
respectively,  and  were  subsequently  laid  up  for  the  winter.  Steam  was  raised  on  the 
United  States  steamer  ^l«r<  on  the  19th  of  October,  and  the  wash  of  her  wheel  utilized 
to  clear  away  the  accretions  that  had  formed  at  the  foot  of  the  launching  ways.   She 
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was  thns  emplojed  for  three  days.  A  portion  of  the  accretions  that  conld  not  be  to 
reached  was  removed  by  means  of  a  jet  of  water  supplied  from  Pile  Sinker  No.  6. 
Between  November  9  and  December  4  the  following  balls  were  palled  oat  »nd  placed 
on  the  ways,  as  the  pieces  were  thrown  ont  of  service :  Sixteen  100- foot  barges,  eight  64* 
foot  barges  (3  of  them  with  cabin  quarters),  1  Vulcan  pile  driver,  1  large  constraction- 

?aarterboat,  1  pile  sinker,  steam  tender  AfeZtmna,  United  States  steamers  J  Isrl  and 
tolden  Gate  and  11  punts.  Shores  were  set  under  all  rakes,  decks  and  holds  cleftned, 
and  machinery  properly  laid  up  for  the  winter.  Nine  100-foot  barges  and  three (i4-foot 
barges  were  left  in  the  river,  as  they  were  totally  unserviceable  and  beyond  repair. 
They  were  securely  tied  up  below  the*  stream  ends  of  Dikes  9, 10, 11,  and  19  A,  bat  all 
of  them  sank  during  the  winter  excepting  the  four  100-foot  barges  moored  at  Dike  19  A. 

The  work  of  preparing  floating  plant  lor  early  service  in  the  spring  was  commenced 
by  a  small  party  February  18.  The  following  hulls  were  repaired,  calked,  and 
laonched  by  March  29:  Sixteen  100-foot  barges,  eight  64- foot  barges,  three  of  them 
with  cabin  qnart-ers,  one  pile  driver,  one  large  construction  qnarter-boat,  machine 
boat^  steam  tender  Melusinaf  United  States  steamers  Alert  and  Golden  Gate,  and  eleven 
punts.  The  repairs  made  to  the  hulls  were  comparatively  slight.  Rotten  spots  in 
the  ganwales  and  bottoms  of  theH>ar^es,  and  other  hulls,  were  cut  oat  and  engraven 
pieces  pot  in;  decks  were  pitched;  timber  heads  and  kcvils  renewed,  where  needed; 
and  the  roof  of  construction  quarter-boat  No.  6  patched  with  new  strips  of  canvas 
and  painted,  and  her  guards  thoroughly  overhauled. 

There  was  a  general  overhauling  and  repair  of  the  piping,  wheels^  rudder,  etc.j  of 
steam  tender  Melusina^  and  the  machinery  and  all  other  pieces  pat  m  good  working 
order.  Current  repairs  incident  to  the  wear  and  tear  of  service  were  done  from  time 
to  time  as  the  need  developed. 

By  ^our  direction  United  States  steamers  Alert  and  Golden  Gate  were  placed  in 
commission  and  cleared  from  Ewing  boat-yard  on  the  morning  of  April  23  forVicks- 
bnrg.  Miss.,  where  they  were  to  be  assigned  for  duty  distributing  sapplies  and 
affording  relief  to  flood  sufferers.  At  the  time  orders  for  placing  them  in  commission 
were  received  (April  20),  both  steamers  were  in  a  dismantled  condition  and  in  need 
of  some  repairs.  Measures  were  at  once  taken  for  the  organization  of  a  crew  ibr 
each  steamer,  and  as  large  a  force  of  men  as  could  be  advantageously  employed  were 
at  once  put  to  work  and  continuously  employed  until  the  steamers  were  turned  over 
to  their  officers  ready  for  service.  After  being  relieved  both  steamers  returned  to 
Ewing  boat  yard  and  were  laid  up.  The  Alert  arrived  there  May  19,  the  Golden  Gate 
four  days  later. 

The  repairs  made  to  the  yard,  plant,  and  appliances  were  slight  and  inexpensive. 
The  ways  were  strengthened  at  several  points,  where  they  showed  signs  of  weak- 
ness from  decay,  by  putting  in  extra  braces  and  shoren;  the  steam-pulling  winches 
and  apparatus  were  overhauled  several  times.  Besides  the  above,  the  stock  of  small 
tools,  pulling  blocks,  wheelbarrows,  quarry  tools,  bilge  pumps,  etc.,  was  gone  over 
and,  such  of  them  as  needed  it  repaired. 

Uneerviceable  property, — Such  pieces  of  unserviceable  property  as  could  be  readily 
transported  were  sent  to  Gasconade,  January  6,  for  inspection  and  condemnation. 

New  plant. — The  only  new  plant  made  during  the  year  was  ten  wooden  bilge  pumps 
for  use  on  barges  and  two  pairs  of  shears  for  pulling  piles. 

The  cost  of  the  above,  except  an  item  of  $609.90  covering  the  expense  incnrred  in 
repairs  and  other  work  incident  to  placin;^  in  commission  the  steamers  Alert  and 
Golden  Gate,  is  shown  in  the  Appendix,  Exhibit  F. 

SURVEYS. 

Besides  the  usual  surveying  incident  to  construction  work  there  was  the  regular 
fall  topographic  and  hydrographic  survev  of  the  division ;  some  special  observations, 
previously  referred  to,  in  the  vicinity  of  Dike  29  A,  and  a  speciiu  shore-line  aarvey 
m  the  vicinity  of  Dike  16  B.  During  the  month  of  September  a  shore-line  survey  of 
the  reach  involved  in  the  project  for  the  new  junction  of  the  Osage  and  Missouri 
rivers  was  made,  11  temporary  gauges  established,  and  proposed  Dikes  32,  33,  and 
33  B  located  in  the  field  and  soundings  taken  on  their  lines.  The  proposed  left  bank 
of  Osa^e  River  across  Osage  Point  was  staked  ont,  a  careful  survey  of  the  portion  of 
the  point  east  of  that  line,  containing  10.8  acres,  was  made,  and  the  proposed  new 
waterway  for  the  Osage  River  was  cross  sectioned  at  intervals  of  100  feet.  The  tem- 
porary gauges,  above  referred  to,  were  located  as  follows :  On  Dikes  16  B,  19  A,  ^  B 
outer  end,  19  B  inshore  above  dam,  Osage  River  below  dam,  Dikes  25,  27,  29  A,  31, 
32  A,  and  33  B.  They,  together  with  regular  gauges  at  Ewing  boat  yard,  Osage 
City  (railroad  bridge),  and  Bonnets  Mill,  were  regnlarly  read  once  a  week  daring 
the  period  from  September  10  to  February  13.  A  chart  showing  weekly  changes  in 
local  slopes,  as  indicated  by  these  records,  was  prepared.  On  the  26th  of  November 
soandings  were  taken  to  show  a  longitudinal  proHle  of  bottom  through  the  same 
reach.  The  low-water  survey  of  the  division  was  begun  at  a  point  about  1  mile 
below  ClajBTille,  Mo.,  on  the  12th  of  October,  and  was  completed  to  Isbell  Station, 
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Mo.y  on  the  27th  of  the  same  month.  Fifty-nine  and  three-tenths  miles  of  stsulia 
fine  were  mn  and  147  oroae  sections  of  the  nver  made.  A  map^  to  a  scale  of  1  inch= 
LOOO  feet,  was  developed  from  the  notes.  The  accompanying  map  (PI.  I)  was  traced 
from  a  pantograph  rednction  made  in  the  St.  Lonis  office.  Fonr  complete  sets  of 
observationB  for  the  purpose  of  determining  the  local  influence  of  sheer  dike  above 
Dike  29  A  were  taken  between  the  dates  of  December  12  and  June  9,  which  included 
the  sounding  of  15  partial  cross  sections  and  taking  numerous  float  observations  to 
show  direction  and  velocity  of  current.  The  cross  sections  are  parallel  to  each  other 
and  about  45  feet  apart,  being  equally  spaced  between  the  upper  end  of  the  sheer 
dike  and  the  main  dike.  They  extend  from  the  left  bank  out  beyond  the  steamboat 
channeL  Two  cross  sections  on  line  of  sheer  dike  were  taken  October  5  %nd  25,  the 
former  before  the  sheer  was  constructed,  the  latter  during  its  construction.  The 
results  of  these  observations  are  shown  on  the  accompanying  map  (PI.  IX). 

The  cost  of  the  above  in  item  is  shown  in  Appendix,  Exhibit  G. 

In  compliance  with  instructions  contaiue<l  m  your  letter  dated  June  21,  1897, 
preparations  looking  to  the  abandonment  of  the  boat  yard  at  Ewings  Landing,  Mo., 
are  being  made;  the  Osage  and  Gasconade  divisions  will  be  consolidated,  beginning 
July  1.  1897,  and  thereafter  known  as  the  Gasconade  division  of  first  reach. 

In  cloeing,  I  desire  to  acknowledge  the  support  afforded  me  by  my  assistants  and 
the  nnfailing  interest  and  application  to  duty  exhibited  by  all  employes, on  the 
Osage  division. 

Very  respectfhlly^  yonr  obedient  servant, 

8.  Watbbs  Fox,  DiHHan  Engine&r. 
Lieut.  Col.  Amos  Sticknbt, 
Carp9  of  Emgineer9,  U.  8.  A,, 

FreMent  Mi99auri  Biver  C<nnmi89i<m. 


JAit  of  MhibiU  forming  appendix  to  foregoing  reporL 

Exhibit  A. — Bill  of  cost  of  dike  construction. 
B. — Bill  of  cost  of  dike  repairs,  etc. 
C. — Bill  of  cost  of  revetment  repairs,  Miirrays  Bend. 
D. — Bill  of  expenditures  on  account  of  procuring  willow  brnslu 
E. — Bill  of  expenditures  on  account  of  procuring  rock  balhist. 
F. — Expenditures  on  account  of  plant  during  fiscal  year. 
G. — Bill  of  cost  of  snrvey. 

H. — Statement  of  liabilities  incurred  during  fiscal  year. 
I. — Consolidated  bill  of  expenditures  on  account  of  new  mouth  of  Osage 
River. 


Exhibit  A. 
B%ll  of  coat  of  new  dike  work  coneirtuied  during  fiscal  year  ending  June  SO,  1S97. 


ClaMificatiozi. 


pfliniS,  aa  follows: 

Pin«  (344) linear  foot.. 

Cottonwood  (0) do 

Long-leaf  yellow  pine feet  B.  M.. 

Rock  ballaat  delivered  on  bareeiv cubic  yardM.. 

Bruah  and  poles  delivered  on  uar^es cords.. 

ft,Si22  poonas  |-inch  stnmd  for  mooring  and  lashing, 

ponnda 

1,812  pounds  fiMtenings,  screw,  drift,  and  eye  bolts, 

etc pounds.. 

Labor,  aa  follows: 

Pfle  driving 

Wearing  and  ballasting 

Bracing , 

Curtaining  and  lashing 

Snbaistence  <4,024  meals) number.. 

Vnel,  ooal  (790  boshels) bushels. 

Steamboat  aerrioe,  towing  supplies,  ooustruct  ion  mate- 
rials, etc 


Dike  19|  A  (1353  lin- 
ear fl.  new  work). 


Quantity. 


Totol 


8,814 

288 

33,413 

561 

454.7 

6,238 

8,737 


4, 327 
e&5 


Cost. 


$1, 342. 90 

23.10 

719. 95 

503. 91 

1,151.84 

201.66 

85.63 

789.90 
6«»5.37 
336. 44 
H5.  29 
5H1  98 
102.25 

64.72 

6,534.iM 


Dike  20  A  (sheer 
dike). 


Quantity. 


8,076 


284 

76 


297 
135 


Cost 


$481  80 


10.03 

1.64 

86.78 


2H.  8;j 
39.94 
21.07 

22.86 

603.86 
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Exhibit  C« 

Bill  of  co»t  of  revetment  repairs  in  Murraya  Bend  made  during  the  Jleeal  year  ending 

June  30, 1897. 


Classification  and  sztenl. 


Vaterisla: 

96  oords  of  brush,  at  $2^197  per  oord 

90  onbic  yards  of  rock,  at  fl.iaSper  oabio  jard . . . 

44.3  cable  yards  of  rock,  at  $0,872  per  cubic  yard. 

20  cubic  yards  of  rock,  at  $0,822  per  cubic  yanl . . . 

528  pounds  of  wins  Ko.  10,  at  $0.0185  per  pound. . . 
Labor 


Subsistence 

Towage  of  material,  plant,  and  supplies. 


Total  cost 


Cost  in 
item. 


$289.87 

128.88 

88.83 

10.44 

9.77 

174.28 

9.42 

149.75 


760.49 


Exhibit  D. 

Bill  of  erpendituree  on  account  of  procuring  u:illow  hrueh  during  the  fiecal  year  ending 

June  SO,  1897. 


Classification. 


Brush  privilege cords.. 

Binding  wire pounds.. 

Labur  and  subsistence :  Cutting  and  barging  a cords. . 


Total  cost  on  bargee. 


Quantity. 


305.66 
826 
1, 601. 15 


Average 
coat. 


$0.0268 

.0185 

1.7588 


1.7677 


Cost  in 
item. 


$8.19 

6.08 

2,816.17 


2.830.89 


•  1,295.5  cords  of  brush  received  from  Gasconade  Division  is  included  in  this  item. 

Exhibit  £. 

Bill  of  expenditures  on  account  of  procuring  rock  ballaet  during  the  fiscal  year  ending  June 

SO,  1897, 


Classification. 


privilege cubic  yards.. 

su  ppl  ies,  explosives,  ftise,  etc 

and  sobeistence: 

Suarrying cubic  yards.. 
Auling  to  point  of  expenditure .do 

Barging do 


Total. 


ATirage  cost  per  cubic  yard : 

Loaded  on  barges 

Hauled  to  poiut  of  expenditure. 


Osage  Point  Quarry. 


Quantity. 


1,985.9 


8,280 
1,889 
96.9 


Average 

cost  per 

cubic 

yard. 


$0,015 
.0629 

.5669 
.8575 
.4940 


1.1388 
1.5019 


Cost  in 
item. 


$19.79 
52L10 

4,004.62 

1,619.95 

47.87 


6,903.33 
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Exhibit  F. 
Bill  of  expendUure  an  aeeount  of  plant  during  tkeJUoal  year  ending  June  SO,  1897. 


Glassifloation. 

Labor. 

Sabsist- 
ence. 

Supplies. 

Hate- 
riala. 

Cost  per 
itrm. 

Care  of  plant: 

Watching 

$3,017.98 

1,067.70 

496.63 

2,560.66 

$1,068.98 
264.83 
137.88 
717.87 

$19.78 

146.66 

78.00 

38.06 

$4,100.64 

Pallinff  oat  48  hnlls 

L  478w  18 

LaanonlntF  42  hulls 

711.95 

OlAaninflT.  sortlnir-  and  utAHnir 

8,316  49 

fttflamhoat  sarviiM .............. 

395.62 

Total 

7,142.81 

8,182.96 

281.49 

10,002.88 

Repairs  and  alterations : 

Yard  plant 

469.61 

1,488.23 

465.46 

107.87 

298.27 

92.68 

$34.19 

849.18 

33.63 

61L57 

Floating olant 

2,135.68 
59L68 

rhimnit  minnMllAnAona 

Total 

2,423.20 

498.67 

417.00 

8.838.87 

New  plant  constraoted: 

mnall  T>ile  drtvers  (2) 

66.75 
19.06 

18.40 
3.07 

89.81 
18.41 

107.46 

Bilire  DiunDS  (10) 

40.54 

Total 

84.81 

15.47 

47.72 

148.00 

New  plant  pnrohased: 

Lanterns,  brooms,  tin  caps,  faucets,  etc. . . . 

28.48 

Water  gauge,  labricators,  paint  bmshes, 
shovels,  ausers.  grindstones,  files,  etc  . . . 

68.78 

Rone 

609.79 

Airv jro  ..••.•..•..•«..••.••.................. 

Total 

1 

601  94 

Grand  total 

9,650.82 

2, 697. 10 

28L49 

464.72 

14,091.69 

Exhibit  G. 
Bill  of  cost  of  survey  work  done  during  the  fiscal  gear  ending  June  SO,  1897. 


Clsssiflcation; 


Labor 

Subsidtcnce 

Towace 

Supplies 

Totol  cost 


Costia 
item. 


$1,986.86 

334.44 

800.47 

32.04 


2.553.81 


Exhibit  H. 

Statement  of  liabilities  incurred  under  suballotment  for  systematic  improvement  in  first 
reach  on  account  of  improvement  in  Osage  IHcisionfor  each  month  of  the  fiscal  year  end- 
ing June  30,  1897. 


Labor. 

Construe- 
tion  ma- 
terials. 

Plant 
mate- 
rials. 

Plant 
pur- 
chased. 

Subsist- 
ence 
stores. 

Supplies. 

Sun- 
dries. 

Totals 

Month. 

Adminis- 
tration. 

All  other 
items. 

each 
month. 

Septembw .... 

October 

November 

$291.40 
764.37 
1,004.07 
995.17 
990.57 
992.01 
382.27 
399.02 
416.09 
554.45 

$1,704.78 
5, 036. 38 
7,996.55 
3,971.36 
1,516.97 
1, 889. 29 
2, 867. 52 
1,325.54 
2,681.18 
4. 126. 33 

$276.80 
1,004.58 
902.87 
1,171.03 
204.41 
866.61 
714.08 
484.30 
291.69 
691.43 

$8.23 

2,013.51 

440.11 

171.70 

18.48 

71.60 

129.69 

299.30 

$72.70 
6.80 

134.80 

256.70 
54.86 
27.68 

158.15 
11.05 
12.85 
57.80 

$2,363.86 

9,759.56 

13,494.35 

10,880.;>1 

2.792.80 

$890.11 
3,U10.95 
4, 205. 52 

$9.09 
45.00 
64.06 
5.26 
152. 49 
46.17 

$35.72 

December 

January 

February 

Mazch 

44.77 

8.26 

707.91 

6.75 

1.08 

67.86 

4,806.69 
4,004.63 
2,620.29 
3,477.92 
6,449.15 

April 

Mky.::.;::::.. 

8.25 
10.95 

June  ,■,-. .... 

&19 

Total.... 

6,849.42 

32,816.86 

8.114.77 

34L27 

866.86 

6,106.80 

8,152.68 

692.38 

68,989.46 
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Qnad  total  of  HahlMtlw  inemred  during  flaoal  year  on  aoooont  of  ■nbAllotment  for  tys- 

temntto  iniproTenMnt,  flnt  naoh ^. $58,989.46 

Add  Ttlna  ox  oonstmetion  matoriala  and  snppUes  on  hand  Septfomber  0, 1896 13,453.11 


Total 72.392.67 

Dadnct  Talne  of  conctmction  materiaU  and  auppliea  on  hand  June  30, 1897 14, 688. 97 

'     Total  not  oxi>onditare  aince  September  6, 1896,  on  acooont  improyeroent  Osage  Divi- 

•km 67,703.60 


Exhibit  I. 

OmMolidaied  bill  of  expenditures  on  account  of  new  mouth  of  Oaage  River  during  the  fiscal 

year  ending  June  30,  1897. 


Classification. 


Pnrehaao  of  land  at  Oaago  Point,  10.8aerea,  at  $100  per  acre 

Oonatmctlon  of  now  work.  Dike  19|  A,  as  shown  in  Exhibit  A 

n— lOTal  of  part  of  Dike  19  B,  clearing  proposed  channel,  degrading  and  rebrncing  Dike 

19  B,  aa  ahown  in  Bxhibit  B 

Clooing  breaoh  in  Dike  19  K  as  shown  in  Exhibit  B 

BainfordBg,  extending,  and  repairing  breach  in  Dike  IM  A,  as  shown  in  Exhibit  li 

Degrading  and  rebraoing  Dike  26,  as  shown  in  Exhibit  B 

Degrading  and  rebraoing  Dike  26,  as  shown  in  Exhibit  B 

Total 


Cost  in 
item. 


$1,080.00 
6,534.94 

1, 933. 92 

901.04 

10.061.24 

68.64 

129.29 


21. 309. 07 


Appendix  J. 

JlHRUAL  REPORT  OF  MB.  8.  WATERS  POX,  DIVISION  ENGINEER,  GASCONADE  DIVISION. 

Missouri  Kivbr  Commission, 

Office  of  Division  Engineer, 

Chamois f  Mo.,  June  30,  1897. 

Colonel  :  I  have  the  honor  to  enhmit  herewith  a  report  of  the  operations  under 
my  charge  on  the  Gasconade  Division  of  the  Missonri  Kiver  for  the  fiscal  year  ending 
June 30,  1897.    The  following  illuBtratlons  accompany: 

A  map  (PI.  I)  of  the  river  from  Isbell  Station  to  Rhineland.  as  developed  from  a 
snrvey  made  last  fall,  showing  proposed  rectification  of  shore  lines  and  location  and 
character  of  improvement  works  complete<l,  in  process  of  construction,  and  proposed ; 
also  cross  sections  of  the  river  at  intervals  of  about  1,000  feet,  and  steamboat 
channels. 

Seventeen  plates  (Pis.  II  to  XYIII)  showing  in  superimposition  low  stage  cross 
sections  of  the  river  reduced  to  standard  low  water,  with  a  view  to  illustrating 
progress  made  toward  rectification. 

Six  photographic  views  (Pis.  XIX  to  XXIY )  showing  dike  construction  parties  at 
work  and  completed  dikes. 

Six  photographic  views  (Pis.  XXY  to  XXX)  showing  a  bank-head  in  various  stages 
of  construction  and  after  completion. 

Six  plates  (Pis.  XXXI  to  XXXVI)  illustrating,  by  means  of  dry  and  wet  contours 
and  float  paths  and  velocities,  characteristic  Matures  of  accretions  and  bottom,  as 
well  as  currents,  that  obtain  in  Missouri  River  from  permeable  dikes. 

Three  plates  (Pis.  XXXVII  to  XXXIX>  illustrating,  by  means  of  contours  and  float 
paths  and  velocities,  the  conditions  of  flow  in  Chamois  Reach  prior  to  the  growth  of 
accretion  above  Dike  28  A',  and  the  commencement  of  the  construction  of  the  bank- 
head  and  after. 

One  plate  (PI.  XL)  showing  in  superimposition  a  series  of  partial  cross  sections 
inside  and  ontside  of  outer  wall  of  bank-head,  covering  a  period  beginning  three 
days  prior  to  commencement  of  work  on  the  structure  and  extending  some  seventy- 
one  days  after  it  had  been  practically  completed. 

One  plate  (PI.  XLI)  showing  the  plan  followed  in  constructing  the  bank-head. 

The  operations  of  the  year  compriHed  revetment  and  dike  construction,  as  well  as 
the  repairing  of  both  kinds  of  work ;  the  construction  of  an  experimental  bank-head, 
designed  as  a  substitute  for  revetment:  the  care  and  repair  of  plant;  surveying;  the 
preparation  of  projects  and  maps,  witli  estimates  of  cusi;  examinations  and  spt'cial 
reports  on  conditions  at  several  points  ontside  of  tirst  leach,  and  miscellaneous  luci- 
doital  work. 
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The  work  was  done  nnder  an  allotment  of  $164,000  for  oontinuing  the  STstematio 
improToment  in  first  reach  and  in  aecordauce  with  my  project  of  July  13, 1896,  as 
revised  fh>m  time  to  time  by  yourself.  The  total  expenditure  during  the  year  was 
$116,133.14,  as  shown  in  Appendix,  Exhibit  I. 

RBYETMKMT.  ^ 

Heokmann  Island  No,  S  {see  PL  J,  K',  L'). — The  earliest  and  all  subsequent  projects 
for  the  improYement  of  the  Straubs  Bend  reach  contemplated  the  protection  of  the 
south  bank  of  this  island  by  a  revetment  which  should  extend  around  the  head  of 
the  island  and  well  into  Boatwrights  Chute,  but  because  of  the  postponement  from 
time  to  time  of  the  construction  of  the  group  of  dikes  against  Miller  Island  and  the 
final  abandonment  of  that  feature  of  the  original  scheme  of  rectification,  the  neces- 
sity for  this  work  did  not  sooner  develop,  or  at  least  it  was  suffered  to  wait  on  more 
urgent  demands.  The  pool  developed  by  the  Blufi'ton  group  of  dikes  finally  extended 
so  far  down  that  the  closing  of  Boatwrights  Chute  (by  the  extension  of  Dike  XY, 
and  thus  incidentally  farther  extending  the  pool)  and  protection  of  the  island  became 
at  once  necessary. 

A  small  party  was  put  to  work  on  August  6  clearing  the  bank  of  timber  and  ander- 
growth.  Mattress  weaving  was  commenced  with  one  party  August  12  and  completed 
September  1.  A  second  party  was  in  service  from  August  20  to  28.  In  all,  2,725 
linear  feet^  or  250,674  square  feet,  of  mattress  was  woven,  including  one  lap.  The 
bank  grading  followed  the  weaving,  but  the  trenches  for  dead-men  anchorage  were 
out  in  advance  with  a  jet  supplied  [>y  hydraulic  grader.  The  latter  work  was  com- 
menced August  6,  the  former  six  days  later.  Grtuiing  was  completed  September  24. 
Two  thousand  three  hundred  and  twenty-five  linear  feet  of  bank,  containing  7,530 
cubic  yards  of  earth,  was  graded  to  an  average  slope  of  1  on  3.  The  distribution  of 
ballast  on  mattress  and  upper  bank  commenced  on  August  21  and  was  completed 
September  24.  The  total  quantity  of  rock  ballast  expended  on  the  revetment  was 
7,o77.2  oubic  yards,  an  average  of  2.87  cubic  yards  per  linear  foot.  The  cost  of  the 
revetment,  as  shown  in  detail  in  Appendix,  Exhibit  A,  was  $16,960.X2,  or  $6.34  per 
linear  foot. 

RXVSTliSNT  RBPAIR8. 

The  only  expense  incurred  on  account  of  the  other  revetments  on  this  diyision  was 
for  the  maintenance  rather  than  repair  of  the  Chamois  Bend  revetment.  One  hun- 
dred and  ninety-ei^ht  dollars  and  fifty-eight  cents  was  expended  in  placing  220  cubic 
yards  of  quarry  chips  on  two  bare  spots  on  the  mattress  of  that  work  in  the  locality 
of  8,500  feet  below  its  head. 

The  aggregate  length  of  revetment  now  on  the  Gasconade  division  (23  miles  of 
river)  is  i7,(X&  linear  feet,  or  8.9  miles.  It  is  all  now  in  excellent  condition.  The 
total  cost  of  the  work  was  $317,941.61,  an  average  of  $6.53  per  linear  foot.  The  total 
cost  for  repairs  and  maintenance  to  date  is  $5,712.82.  Some  of  the  work  is  now  four 
years  old,  but  the  m%jor  portion  of  it  a  little  more  than  two  years. 

DIKX  WORK. 

There  were  onlv  two  entirely  new  dikes  built  during  the  year— dikes  XI  A  and 
XI  B,  in  the  middle  section  of  Chamois  Bend.  These  two  and  a  third — Dike  XI  C — 
lower  down  were  originally  projected  to  fair  up  that  part  of  the  bend,  with  revet- 
ment above  and  below,  but  it  was  subsequently  decided  to  omit  them  and  revet  the 
bank,  making  that  work  continuous.  Since  tne  construction  of  the  revetment  the 
thalweg  has  taken  the  shape  and  laid  in  close  to  the  shore  of  this  bay,  and  there  has 
been  a  middle  ground  in  the  next  lower  bay,  but  until  recently,  when  the  bar  growth 
above  Dike  XX  v  III  A'  had  practically  stopped  the  cross  current  resulting  from  longi- 
tudinal flow  on  the  upper  side  of  that  dike,  the  development  of  the  left-hand  water- 
way was  to  some  extent  held  in  check,  ^ow  a  marked  crossing  has  been  effected, 
but  with  a  middle  ground  still  in  the  bay  below ;  a  chute  of  considerable  size  has 
developed  to  the  north  of  the  towhead  and  the  head  and  south  bank  of  the  latter, 
which  nas  been  uncovered  by  the  washing  away  of  the  shore  bar,  is  now  rapidl^ 
yielding  to  the  main  flow  of  the  river.  It  was  to  correct  or  ameliorate  these  condi- 
tions that  the  two  dikes  referred  to  were  built.  Other  dike  work  consisted  in  exten- 
sions, repairs,  and  alterations  of  old  work. 

Dike  XI  A, — Work  on  this  dike  was  commenced  on  June  14  and  practically  com- 
pleted Jane  27.  The  structure  is  240  feet  long ;  the  first  four  bents  are  two-row  and 
the  others  three-row  work.  The  piles  in  the  upper  row  of  the  other  eight  bents 
were  reinforced  by  ten  extra  piles.  The  mattress  of  the  revetment  was  utilized  as 
a  foot  mattress  for  tho  dike  as  far  as  the  eleventh  bent  from  the  shore;  from  that 
point  a  new  mattress  was  made,  30  feet  wide  above  the  upper  row  of  piles  for  four 
Mnti  and  40  feet  from  there  out  a  distance  40  feet  beyond  the  end  of  the  dike.    The 
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lirmcing  consiBted  of  a  single  striDg  of  6  by  8  inch  long-leaved  pine  wales  fastened 
with  seven-eighths  inch  screw  bolts  to  the  piles  in  each  row  near  the  top  and  on  the 
npstream  side ;  a  direct  brace  for  each  bent,  made  of  two  pieces  of  long-leaved  pine, 
8  Dv  8  inches,  placed  so  as  to  embrace  all  the  piles  in  the  bents  and  fastened  to  them 
with  three-fonrths  inch  screw  bolts;  these  braces  rested  on  the  wales  and  were 
gained  on  them  1  inch  to  aid  the  bolt  in  transmitting  a  thrust ;  a  tie,  formed  of  two 
parts  of  three-fonrths  inch  or  four  parts  of  tbree-eignths  inch  galvanized  strand  was 
put  on  each  bent,  extending  from  the  pile  in  the  upper  row  at  the  point  where  it 
entered  the  bottom  of  the  river  to  the  top  of  the  pile  m  the  lower  row.  Instead  of 
the  trail  or  dike  bead  previously  nsed  and  described  in  reports,  two  clusters  of  three 
piles  each  were  driven  midway  between  the  outer  two  bents,  one  cluster  20  feet  above 
the  upper  row  of  piles,  the  other  20  feet  below  the  lower  row.  The  clusters  were 
braced  to  the  dike  with  6  by  8  inch  timbers. 

Dike  XI  B, — Work  on  this  dike  was  commenced  on  June  11,  and  was  nearing  com- 
pletion when  an  accident  occurred  that  practically  stopped  further  progress.  At 
the  time,  the  night  of  June  24,  the  status  of  the  work  was  as  follows,  viz,  all  of  the 
pUea,  109  in  number,  had  been  driven ;  the  foot  mattress  woven  to  bent  37  (being 
280  linear  feet, -or  21,910  square  feet^  was  still  afloat;  bracing  was  completed  to 
bent  20,  except  for  fastening  strand  ties  between  bents  9  and  20,  and  wales  only  had 
been  put  on  to  bent  22.  From  the  bank  out  the  first  12  bents,  or  110  linear  feet,  was 
two-row  work,  the  balance,  26  bents,  three-row.  Tbe  revetment  mattress  was  util- 
ised as  far  out  as  the  ninth  bent  from  tbe  shore ;  from  there  out  a  new  mat  was  made, 
90  feet  wide  above  the  upper  row  to  bent  28,  and  then  40  feet  wide  to  a  point  20  feet 
beyond  the  outer  end  of  the  dike.  The  same  system  of  bracing  was  used  on  this 
BtractnTe  as  on  dike  XI  A. 

During  a  storm  on  the  night  of  June  24,  referred  to  above,  an  empty  lOO^oot 
barge  that  was  moored  to  the  outer  end  of  dike  XI A  was  blown  cidrift  and  down  onto 
dike  XI  B,  striking  the  anchor  piles  nearly  broadside;  three  of  them  were  broken 
otr,  thus  allowing  the  foot  mattress,  which  was  anchored  to  them  to  buckle  down 
against  the  dike,  with  the  result  that  11  bents,  or  33  piles,  in  the  dike^  and  the  greater 
part  of  the  included  foot  mattress  was  taken  out.  The  remaining  foot  mattress  was 
sunk  and  a  driver  put  to  work  to  close  the  breach.  Nine  dike  and  27  anchor  piles 
had  been  driven  when  a  sudden  rise  in  the  river  caused  a  Buspension  of  operations 
on  the  28th.    The  cost  of  these  dikes  is  shown  in  detail  in  the  Appendik,  Exhibit  B. 

Dike  XXXII. — The  construction  of  this  dike  was  be^n  in  March,  1896,  and  twice 
suspended,  the  last  time  on  May  18, 1896,  on  account  of  high  water.  It  was  designed  as 
a  four-row  dike,  660  feet  long  with  a  head  100  feet  long.  At  the  time  of  tbe  last  suspen- 
sion 200  feet  of  it  had  been  completed,  and  nearly  aU  the  piling  had  been  driven,  but 
no  foot  mat  had  been  placed  nor  bracing  put  on  the  remaining  portion.  With  the 
exception  of  13  piles  whi<5h  had  been  carried  away  during  the  flood,  the  dike  was  in 
the  same  condition  when  work  was  resumed  on  the  10th  of  August.  The  work,  which 
was  completed  16  days  later,  consisted  in  driving  8  piles,  weaving  563  linear  feet,  or 
38,300  square  feet,  of  foot  mattress,  and  ballasting  the  same  with  500  cubic  yards  of 
rock,  in  bracing  47  bents  and  curtaining  420  linear  feet  of  dike.  The  system  of  brac- 
ing used  on  this  dike  was  that  commonly  practiced  on  the  division  up  to  that  time, 
the  specifications  for  which  were  publishea  in  last  year's  report.  An  innovation  was 
introduced  in  screening  this  dike.  By  your  direction  the  practice  which  had  pre- 
vidled  of  gn^ually  opening  up  the  screen  (increasing  mesh  area)  from  the  bank  out 
was  made  more  marked  by  omitting  the  screen  entirely  from  the  outer  5  bents,  and 
then  in  the  next  5  bents  putting  in  1  pole  in  the  first,  2  in  the  next,  3  in  the  next, 
and  BO  cm  to  the  fifth  bent,  fi>om  there  inshore  more  rapidly  increasing  to  a  condi- 
tion of  Juxtaposition  in  the  shore  bent.  Unfortunately  the  efl'ect  of  this  change 
can  not  oe  stated,  as  the  curtain  was  not  submerged  until  the  following  spring,  and 
soon  afterwards  that  part  of  the  dike  was  carried  away  by  flood. 

Diks  XXXI F, — The  construction  of  this  dike,  like  the  one  next  above,  was  com- 
menced on  March  23, 1896,  and  twice  suspended,  the  ]aM,  time  on  Mav  12,  1896,  on 
aceonnt  of  high  water.  It  was  designed  as  a  3-row  dike,  720  feet  long,  with  a 
100-foot  head.  At  the  lime  work  was  resumed,  October  5,  there  was  470  feet  of  com- 
pleted dike  from  the  shore  out,  and  141  piles  driven  in  bents  of  3  each  from  there 
oat.  The  dike  was  completed  to  the  project  line  October  31.  The  new  work  involved 
driving  of  8  piles  in  bents  of  2  each,  the  bracing  of  51  bents,  the  making  and  bal- 
lasting of  580  linear  feet  or  27,050  square  feet  of  foot  mattress,  and  the  curtaining 
of  44  Dents.  The  systems  of  bracing  and  curtaining  this  dike  were  the  same  as 
those  on  Dike  XXXII. 

IHke  XXXIII.— The  extension  of  this  dike  to  the  project  line  was  commenced  Octo- 
ber 5  and  completed  on  the  last  day  of  that  montn.  Originally  the  structure  was 
designed  as  a  4-row  high  dike,  and  1,300  feet  of  it,  from  the  shore  out,  had  been  so 
boilt  up  to  the  time  when  work  was  suspended.  May  18,  1896.  By  your  direction 
the  extension,  700  linear  feet,  was  made  of  2-row  low  work.  The  top  of  the  new 
work  was  at  an  elevation  2^  feet  above  standard  low  water  at  the  outer  end  and 
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raised  on  a  uniform  grade  that  wonld  nm  oat  7  feet  above  standard  low  water  at 
the  bank.  A  few  bents  of  the  new  work  were  braoed  in  the  same  manner  as  Dikes 
XI  A  and  XI  B,  above  described,  bat  on  the  major  ^rtion  the  strand  tie  was  replaced 
with  a  timber  tie  made  of  two  pieces  long-leafed  ^ine,  3  by  8  inches,  and  provided  at 
the  lower  end  with  a  strap  and  eyebolt  for  attaching  it  to  the  npper  pile  at  the  bot- 
tom and  a  strap  and  driftbolt  for  fastening  it  to  the  top  of  the  lower  pile.  An  extra 
brace,  making  an  X  with  the  tie,  was  nsed  to  act  in  compression.  It  was  made  of  two 
pieces  of  long-leafed  pine,  3  by  8  inches,  separated  by  a  3-foot  block  at  the  lower 
end,  so  as  to  embrace  the  lower  pile  at  the  bottom,  and  provided  there  with  a  sling 
of  several  parts  of  three-eighths  inch  strand,  so  arranged  as  to  Jam  and  take  a  firm 
hold  on  the  pile.  The  upper  ends  of  the  brace  were  cat  in  at  the  upper  pile  just 
under  the  direct  braces  and  behind  the  walls,  and  were  then  bolted  to  the  pile  with 
three-fourths  inch  screw  bolts.  The  curtain  was  arranged  on  the  same  plan  as  above 
described  in  the  chapter  on  Dike  XXXII. 

IHk€  XV, — The  extension  of  this  dike  to  the  project  line  was  commenced  Novem- 
ber 2  and  completed  December  6.  Originally  it  was  designed  as  a  3-row  high  dike. 
In  the  fall  of  1893,  200  linear  feet  of  it  was  built  as  planned;  from  that  time  until 
November,  1896,  no  work  was  done  on  it.  By  your  direction  the  extension,  1.280 
linear  feet,  was  made  in  2-row  work.  Nearly  all  of  it  was  built  over  a  dry  bar.  The 
system  of  bracing  and  curtaining  used  were  the  same  as  those  above  described  as 
having  been  used  on  Dike  XXIII.  The  cost  of  these  works  is  shown  in  detail  in  the 
Appendix,  Exhibit  B. 

DIKX  RKPAIB  AMD  ALTERATION. 

Bikt  IB. — ^The  restoration  of  that  part  of  this  dike  destroyed  by  flood  in  May. 
1896,  was  commenoed  October  19  and  completed  November  13.  Two  hnndred  and 
eighty  linear  feet  of  dike  was  rebuilt,  by  your  direction,  as  2-row  instead  of  8,  as 
originally.  The  system  of  bracing  and  curtaining  were  those  used  on  the  extension 
of  Dike  XXIII. 

JHkt  I  A. — The  restoration  of  that  part  of  this  dike  destroyed  by  the  flood  of  May, 
1896,  was  begun  October  20  and  completed  November  11.  The  850  linear  feet  of  dike 
necessary  to  restore  the  structure  out  to  the  project  line  was,  by  your  direction, 
built  of  2  instead  of  3  rows,  as  was  the  original  structure.  The  same  method  of 
bracing  and  curtaining  were  employed  as  on  Dike  IB. 

Dike  XX  A, — The  rebuilding  of  that  part  of  this  structure  n^hich  was  destroyed 
by  flood  before  it  had  been  completied,  in  May,  1896,  was  begun  on  November  2  and 
completed  on  the  25th  of  the  same  month.  By  your  direction  the  new  work  was  made 
of  2-row  work  instead  of  4,  as  originally  planned,  and  was  braced  and  curtained  in 
the  same  way  as  the  dikes  last  re^rred  to.  One  hundred  bents  of  new  work  were 
built,  of  which  41  were  in  the  outer  breach,  52  in  the  inner,  and  7  bents  in  a  dry 
waterway  that  had  been  cut  durinc;  the  flood  around  the  shore  end  of  the  dike. 
On  account  of  the  tangled  mass  of  drift  and  wrecked  dike  at  the  north  end  of  the 
inner  breach  a  jog  downstream  of  10  bents  was  made  in  the  new  work  in  order  to 
get  a  connection  with  the  shore.  This  part  of  the  work — the  jog  and  several  bents 
either  side  of  it — was  subsequently  washed  out.  A  portion  of  the  work  in  the  outer 
breach  was  also  taken  out.  The  repair  of  both  breaks  was  authorized,  and  a  party 
began  work  at  the  inner  one  on  May  21.  By  the  end  of  the  month  that  work — 13 
bents  of  3-row  work  and  3  of  2  rows — was  completed,  with  the  exception  of  some  of 
the  bracing,  which  could  not  be  done  on  account  of  the  stage  of  river  being  too  high. 
The  rack  heap  on  the  shore  had  been  cleared  away  to  sucn  an  extent  that  the  new 
work  was  carried  to  it  on  a  straight  line.  The  method  of  bracing  described  in  the 
chapter  on  Dike  XI A  was  used.  On  May  27,  before  any  work  had  been  done  toward 
closing  the  outer  break,  excepting  to  drive  the  necessary  anchor  piles,  yon  directed 
that  all  of  the  dike  standing  to  the  south  of  the  north  end  of  the  outer  break  be 
removed.  Under  previous  instructions  the  U.  S.  snag  boat  C.  R,  Suter  had  taken  out 
68  linear  feet  of  this  dike  last  fall,  and  from  the  27th  day  of  May  to  the  1st  of  June 
had  removed  313  linear  feet,  when  it  became  necessary  for  her  to  suspend  work,  as 
the  dike  was  submerged.  The  accompanying  map,  PI.  I,  shows  the  extent  to  which 
the  dike  is  to  be  shortened  in  order  that  it  may  not  fall  within  the  proposed  water- 
way, as  lately  revised  by  yourself. 

Dik^  II, — ^The  curtain  of  this  dike  was  repaired  in  the  latter  part  of  August. 

The  cost  of  the  above  works  is  shown  in  detidl  in  the  Appendix,  Exhibit  C. 

BAinC-HEAD. 

ChamoU  Bend  (see  PL  I^  range  949), — ^Anew  scheme  for  bank  protection  devised  by 
vourself  was  given  a  tnal  in  Chamois  Bend.  An  experimental  structure  called  a 
bank-head  was  built  against  the  main  right  bank  at  the  foot  of  the  bend  on  range 
line  249,  about  3,850  feet  below  the  lower  end  of  the  Chamois  Bend  revetment.  It 
was  intended  by  means  of  the  bank-head  to  firmly  hold  the  bank  at  that  point; 
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that  the  stretoh  of  bank  between  it  and  the  revetment  would  become  stable  after  a 
eertain  amonnt  of  recession;  that  those  conditions  having  been  obtained  there 
would  be  no  necessity  for  revetting  the  bank  as  originally  proposed.  The  estimated 
eoet  of  the  bank-head  was  $10,755.43.  The  estimated  oopt  of  the  5,000  feet  of  revet- 
mmt  which  it  is  to  take  the  place  of  was  $35,000.  Work  on  the  bank-head  was 
commenced  March  13,  and  by  the  26th  of  the  same  mouth  it  had  been  practically 
eompleted,  although  a  small  force  was  kept  employed  almost  continuously  there- 
after until  June  3  in  keeping  the  structure  free  from  drift  during  the  flood;  extend- 
ingy  repairing,  and  adding  new  curtains ;  extending  upstream  the  pile  work  in  upper- 
cone  frustum,  and  the  pile  and  rock  work  in  the  outer  wall  to  a  new  connection  with 
the  bank,  the  latter  naviDg  receded  at  the  head  of  the  structure  as  first  built; 
restoring  and  dressing  up  to  grade  thesnpply  of  rock  in  outer  wall  above  the  middle 
ordinate^  and  in  finishing  some  details  of  construction  that  had  to  be  left  incom- 
plete when  those  parts  of  the  structure  were  submerged.  The  necessity  for  the 
extension  of  the  upper  part  of  the  structure  was  due  to  the  fact  that  from  econom- 
ical reasons  the  length  of  development  of  the  outer  circle  above  the  middle  ordi- 
nate as  originaUy  constructed  was  made  as  small  as  was  deemed  safe,  with  the 
expectation  of  extending  it  to  such  extent  as  might  be  found  necessary  until  the 
bank  above  became  stable.  The  arrangement  of  the  structure  as  built  is  shown  in 
plan  and  cross  section  on  the  accompauying  plate  (XLI).  In  form  it  will  be  seen 
to  oonsist  of  segments  of  the  frusta  of  two  cones  having  a  common  axis,  the  lower 
one  resting  against  the  bank  and  on  the  bottom  of  the  river,  its  top  cut  by  a  plane 
ataneloTation  of  6  feet  above  standard  low  water,  and  developing  an  arc  of  a  circle 
T2iJ2  feet  in  diameter  and  having  a  middle  ordinate  from  the  bank  line  of  about 
90  feet;  thenpper  frustum,  resting  against  the  bank  and  on  the  lower  one,  develop- 
ing an  are  of  a  circle  on  the  plane  of  contact  therewith  640.4  feet  in  diameter  and 
from  a  common  center.  The  top  of  the  upper  frustum  is  defined  by  the  height  of 
the  river  bank.  The  conical  surface  of  the  lower  frustum  is  defined  by  the  rock 
of  the  outer  wall;  that  of  the  upper  by  the  pole  screeniug.  Both  surfaces  were  of 
course  snbiect  to  change — the  former  from  movement  of  the  rock  due  to  scour,  that 
might  finally  leave  a  fixed  vertical  wall  of  piles,  the  latter  from  accretions  formed 
Hnring  stages  of  river  in  excess  of  6  feet  above  standard  low  water. 

In  iJl  608  piles  were  driven,  as  follows:  446  in  outer  wall,  29  in  anchor  row, 9  in 
bank  row,  109  in  upper-cone  frnstuui,  and  15  for  temporary  outside  anchorage.  The 
piles  in  the  outer  row  above  the  middle  ordinate  were  driven  to  an  average  penetra- 
tion of  22f  feet,  all  others  20^  feet.  It  was  intended  that  the  piles  in  the  outer  wall 
be  driven  22  inches  between  centers  in  the  rows,  and  the  rows  19  inches  from  center 
to  center;  but  because  of  the  packing  of  the  ground,  due  to  jar  as  well  as  displace- 
ment, it  was  found  impossible  to  drive  thom  to  the  desired  depth  so  close  together; 
tibe  distance  apart  in  the  rows  was  therefore  increased  to  3  feet  from  center  to  center 
of  pile,  and  bmsh  was  introduced  between  the  piles  vertically  and  as  wattling,  with 
a  view  of  producing  a  practically  tight  wall.  The  specifications  called  for  3,400 
cubic  yards  of  one-man  rock,  of  which  2,467  cubic  yards  were  to  be  expended  above 
the  middle  ordinate  in  a  practically  uniform  section  of  250  square  feet  and  the  bal- 
ance below  in  diminishing  section.  In  placing  this  rock  an  effort  was  made  to  first 
Sit  on  the  bottom  as  qnickl  v  as  possible  after  the  outer  row  of  piles  had  been  driven  a 
yerof  rock  of  2|  feet  thick  and  of  the  required  width — 22.9  feet — above  the  middle 
orainate  and  to  diiminish  from  there  below ;  thereafter  the  requisite  quantity  of  rock 
per  linear  foot  was  simply  thrown  against  the  piles  in  the  outer  circle  and  allowed 
to  find  its  slope.  Although  all  of  the  rook  was  put  in  place  within  seventy  hours, 
there  was  some  scour  at  the  bottom,  perhaps  2  to  4  feet,  between  the  time  of  comple- 
tion of  the  pile  driving  in  outer  circle  and  the  getting  on  of  sufficient  rock  to  prevent 
scour  within  the  limits  of  initial  width  of  base.  The  space  inside  of  the  outer  circle 
and  the  upper-cone  frustum  was  to  be  filled  by  deposit  from  flood;  for  that  purpose 
1,497  linear  feet,  or  about  31,600  square  feet  of  curtains,  were  built,  as  shown  m  plate 
referred  to.  One  of  these,  on  a  line  30  degrees  upstream  from  the  mid<lle  ordinaie,»is 
a  tight  curtain,  made  on  1  -inch  boards;  the  horizontal  curtain  extending  from  the 
outer  wall  to  the  base  of  the  upper-cone  frustum  is  made  of  wire  netting,  the  meshes 
of  which  are  partially  filled  with  brush.  The  netting  is  supported  on  wales  and  |-incb 
wire  strand ;  all  other  curtains  were  made  of  poles  in  the  usual  way.  The  accompany- 
ing photo^aphic  views  (Pis.  XXV  to  XXX),  show  the  structure  in  various  stages  of 
construction  and  after  completion. 

As  above  stated,  it  was  expected  that  the  hank-head  would  permanently  hold  the 
bank  at  that  point,  and  that  alter  a  certain  amount  of  recession  the  stretch  of  free 
bank  above  it  would  become  stable.  It  was  expected  that  a  scour  in  front  of  the 
bank-head  would  occur,  and,  based  u]>on  some  experiments  made  with  a  model,  the 
quantity  of  stone  put  in  the  outer  wall  was  thought  to  be  sufi[)cient  to  follow  up  a 
sconr  of  60  feet  and  so  cover  the  resulting  slope  at  that  limit  as  to  protect  it  against 
erosion.  The  form  given  the  structure  was  thought  to  be  such  as  would  avoid  at 
all  stages  the  formation  of  violent  eddies,  so  marked  where  the  ordinary  solid  dike 
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is  used  and  which  develop  with  sach  persisteDcy,  though  less  force,  helow  the  outer 
ends  of  exposed  permeable  dikes  after  they  have  been  subjected  to  one  or  mora 
floods.  The  extent  to  which  these  expectations  have  been  thus  far  realized  is  indi- 
cated by  the  accompanying  Pis.  XXXVII  to  XL.  A  careful  study  of  them  aod 
other  charts  thought  to  be  too  numerous  for  publication  is  full  of  interest  and  instmo- 
tion,  and  while  it  shows  that,  after  a  somewhat  prolonged  but  not  very  high  flood, 
the  effects  upon  local  conditions  of  flow,  the  deposits  formed,  as  well  as  the  follow- 
ing down  with  scour  of  the  stone  on  the  subaqueous  slope  in  front,  were  in  close 
accord  with  expectations,  there  were  some  disappointing  features,  which  were  not 
at  first  noticeable,  but  developed  later  on,  viz,  the  engorgement  or  narrowing  and 
deepening  of  the  active  flow  in  the  section  in  the  immediate  locality  of  the  structure 
with  the  accomnanying  manifestations  of  head  due  to  resistance  to  flow  in  abnor- 
mally high  local  velocities,  the  bending  of  the  flow  around  the  structure,  the  forma> 
tion  below  the  middle  ordinate  of  a  persistent  and  strong,  though  not  destructive, 
eddy,  and  also  a  middle  ground  in  the  reach  below.  These  phenomena  were  not 
what  was  expected  and  were  at  first  thought  to  be  entirely  due  to  the  structure;  but 
a  recent  survey  developed  the  cause  to  be  a  change  of  channel  above,  which  resulted 
from  the  growth  of  accretion  above  Dike  28A',  nearly  two  miles  up  the  river,  by  which 
the  channel  was  thrown  out  of  the  head  of  the  bend  above  the  bank-head  to  the 
opposite  side  of  the  river  and  then  returned  immediately  above  the  bank-head,  in 
snch  manner  as  to  make  its  effect  upon  the  structure  about  the  same  as  it  would  be 
upon  the  outer  end  of  a  dike  800  to  1,000  feet  long,  perpendicular  to  the  direction  of 
the  approach  of  the  deep  water  flow  from  the  opposite  bank  above  the  bank-head, 
changing  the  direction  of  that  flow  about  50  degrees  in  2,200  feet.  Under  these  oir- 
cumHtances  the  attack  on  the  structure  was  very  severe,  and  it  was  subjected  to 
nearly,  if  not  quite,  the  full  force  of  midstream  flow,  and  naturally  the  head  accu- 
mulated was  much  greater  than  would  have  obtained  had  the  flow  continued  to  be 
tangential.  The  head  of  water  at  the  upper  end  of  the  structure  was  fully  explained 
by  the  direction  of  attack,  also  the  flow  axound  the  structure,  and  the  eddy  resulting 
from  the  great  velocity.  On  June  7  there  was  a  measured  slope  of  .68  feet  at  the 
bank-head  from  the  upper  end  of  outer  wall  to  a  point  30  feet  below  the  middle  ordi- 
nate— the  head  of  the  eddy — and  a  negative  slope  of  one- tenth  of  a  foot  from  there  t6 
the  lower  end  of  the  structure.  Or  referring  to  PI.  XL,  the  slcme  from  A3  to  I  was 
.69 ;  from  I  to  N,  -{- 10  feet ;  .09  from  N  -f  10  feet  to  Y,  — .  10  feet.  Notwithstanding  the 
severe  and  unexpected  attack  occasioned  by  the  change  of  channel  above,  the  struc- 
ture showed  its  stability.  If  it  had  not  been  built  it  is  probable  that  there  would 
have  been  a  great  recession  of  the  bank  at  that  point  and  for  some  distance  below. 
The  effect  of  the  bank-head  on  the  channel  below,  in  deflecting  outward  a  laree  part 
of  the  flow,  is  quite  evident  from  an  examination  of  PI.  XXXVIII.  The  bauK  from 
the  structure  up  to  the  end  of  the  revetment,  about  3,850  feet,  has  not  receded  to  the 
line  expected  by  a  considerable  distance,  except  immediately  above  the  bank-head, 
where  for  300  feet  it  has  nearly  reached  that  line.  The  upper  part  of  that  reach  was 
protected  by  the  change  of  channel;  the  lower  part,  subjected  to  a  severe  attack,  was 
protected  by  the  bauk-head. 

In  the  early  part  of  the  spring  flood^ust  after  the  building  of  the  bank-head  and 
before  the  CTowth  of  accretion  above  Dike  28A'  had  made  such  a  marked  change  in 
the  channel  below  it,  the  flow  was  more  in  the  bend  above  the  bank-head,  as  shown 
in  PI.  XXXVn. 

During  the  first  period  that  the  outer  wall  was  submerged  there  was  no  eddy,  and 
for  a  long  distance  below  the  structure  and  for  some  distance  out  from  the  shore  the 
water  was  dead,  the  outer  line  of  the  dead  water  being  a  curve  of  large  radius  that 
was  about  tangent  to  the  outer  wall  near  the  mid<lle  ordinate  and  came  into  the 
shore  at  a  point  about  1,800  feet  below.  In  this  area  there  was  considerable  deposit. 
There  was  also  at  this  time  much  less  velocity  of  current  in  front  of  the  structure. 

Thus  far  the  object  for  which  the  structure  was  built  has  been  accomplished,  in 
that  the  3,850  feet  of  bank  above  has  not  receded  from  erosion  beyond  a  certain 
Hue,  and  the  original  bank  below,  for  a  distance  of  about  1,800  feet,  has  been 
protected. 

When  the  channel  is  again  placed  in  the  bend  above  the  bank-head,  where  it  is 
designed  to  be,  there  is  little  doubt  that  the  conditions  of  flow  in  the  vicinity  of  the 
structure  will  be  greatly  improved.  That  is,  there  will  be  less  velocity  of  flow 
along  the  bank-head,  marked  diminution,  if  not  entire  disappearance,  of  the  eddy, 
and  consequent  tendency  to  deposit  below  the  structure. 

The  cost  of  tiie  bank-head  in  detail  is  shown  in  Appendix,  Exhibit  D. 

EFFECTS  OF  IMPROVEMENT  WORKS. 

With  some  qualifications,  the  belief  expressed  in  last  year's  report  that  there 
would  be  not  less  than  six  feet  on  any  crossing  on  the  division  from  Isbell  to  Gas- 
conade was  justified  by  the  history  of  the  past  year.  For  about  eight  days  in 
November  when  the  river  was  at  a  stage  of  1.7  feet  below  standard  low  water  there 
was  bat  3|  feet  in  St.  Aubert  Bend,  but  soon  after  the  effect  of  the  Isbell  group  of 
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dikes  began  to  be  manifest,  and  tbere  b as  since  been  not  less  tban  7^  feet  from  Isbell 
to  Chamois;  for  a  few  days  in  the  latter  part  of  May,  during  an  adjustment  of  flow 
incident  to  a  rapid  fall  in  tbe  stage  of  the  river,  there  was  four  feet  on  the  lower 
re^  of  the  Portland  crossing  below  the  bank- head.  Since  then  there  has  been  uot 
leM  than  eight  feet.  Such  temporary  engorgement  will  always  attend  a  rapid  fall 
from  a  hi^h  stage,  and  really  should  not  be  considered  in  a  statement  of  the  pre- 
TaUinff  minimum  depths  available  for  purpose  of  navigation;  the  most  serious 
excepuon  occurred  in  the  Straubs  Bend  reach.  At  times  during  last  fall  there  was 
only  four  feet  in  Hluifton  crossing  and  no  more  between  Dike  aXIII  and  the  Gas- 
conade River,  but  I  still  think  that  had  the  dikes  been  built  which  it  was  then  sup- 
posed would  be,  the  6  feet  or  more  would  have  been  maintained  throughout.  There 
has  recently  been  a  marked  improvement  in  the  channel-way  in  the  reach  from  Dike 
XX  III  to  the  boat  yard,  and  in  fact  as  far  as  the  Bluffton  dikes,  though  there  are 
indications  that  a  new  dike  against  the  head  of  Miller  Island  and  possibly  the  com- 
pletion of  Dike  XXIV  may  be  needed  to  hold  the  low-water  flow  over  against  the 
Blnffton  dikes  and  down  along  the  Heckmann  Island  revetment. 

The  improvement  in  the  Isbell- St.  Aubert  reach  effected  by  the  Isbell  group  of 
dikes  seems  thorough  and  well  established.  The  closing  of  Bear  Island  Chute  is 
again  nrged  as  an  important  adjunct  in  the  improvement  of  this  reach. 

PROCURINa  CONSTRUCnOK  MATERIAL. 

The  brush  and  rook  used  during  the  year  were  procured  by  hired  labor;  the  piling, 
Inmber,  steel  strand,  bolts,  and  washers  were  largely  supplied  from  stock  left  over 
from  last  year,  although  small  quantities  were  punrhased  in  the  usual  manner. 

Brush. — The  stock  of  barged  brush,  1,449  cords,  which  had  been  left  over  from 
last  year's  work,  was  rehandled  in  August  and  only  355  cords  of  it  found  to  be  sound 
and  fit  for  nse.  The  parties  were  in  service  for  17  and  21  days,  respectively,  during 
the  month  of  August,  procuring  1,507.6  cords  of  brush  for  use  on  Heckmann  Island 
revetment.  September  30  a  party  large  enough  to  furnish  all  the  brush  needed  on 
both  divisions  of  First  Reach  was  organized  and  put  in  the  field  with  a  full  eauip- 
ment.  They  eontinued  in  service  until  November  7,  when,  havin|E[  procured  all  the 
brush  and  poles  reouisite  for  the  work,  they  were  taken  in  and  disbanded.  Three 
thousand  nine  hundred  and  eighty  and  nine- tenths  cords  of  brush  and  257.6  of 
poles  were  barged,  of  which  2,786  and  157  cords,  respectively,  were  delivered  on  the 
lower  division,  and  1.194.9  and  100.6  cords  on  the  upper.  Since  then  small  parties 
were  sent  out  from  time  to  time  for  a  few  days  only  to  cut  poles  or  brush  needed  to 
work  in  with  the  old  stock.  The  total  quantity  of  brush  and  poles  thus  procured 
was  466  and  53  cords,  respectively.  The  cost  in  detail  of  this  material  is  shown  in 
the  Appendix,  Exhibit  K. 

Bock. — During  the  year  15,507  cubic  yards  of  rook  ballast  was  expended.  Of  this 
amount  3,594  cubic  yards  was  from  stock  left  over  from  last  year  and  stored  on  the 
river  bank  in  Straubs  and  Chamois  bends;  the  balance  was  procured  from  a  quarry 
in  the  north  blnfT  at  the  mouth  of  Little  Tavern  Creek.  That  quarry  was  opened  on 
August  12  and  actively  operated  until  the  end  of  September.  From  that  time  until 
the  23d  of  November,  when  work  was  suspended,  a  very  small  force  was  kept 
employed.  On  February  8  work  in  the  quarry  was  resumed  and  continued  until 
April  3,  when  the  force  was  reduced  to  a  small  gang  of  laborers,  who  continued 
wc»rk  for  five  days  longer.  A  small  force  was  engaged  there  from  May  27  to  June  3 
and  agaiu  from  June  29  to  the  end  of  the  year  in  barging  rock.  The  total  quantity 
of  rocK  ballast  procured  at  the  quarry  during  the  year  was  12,717.4  cubic  yards,  of 
which  12,197.3  cubic  yards  was  barged*  The  cost  in  detail  of  this  material  is 
shown  in  the  Appendix,  Exhibit  F. 

TOWBOAT  SERYIOB. 

This  service,  including  the  transportation  of  construction  materials  and  supplies, 
the  handling  of  floating  plant,  and,  in  general,  incidental  dispatch  work,  was  com- 

faratively  light,  and  on  that  account  the  large  towboat  Alert  was  not  employed, 
or  a  short  time  during  the  low-water  season — from  October  21  to  November  29— the 
light-draft  steamer  GasconadCj  owned  by  the  Hermann  Ferry  and  Packet  Company, 
was  hired  at  tbe  rate  of  $25  per  day.  The  steam  tenders  Areihusa  and  Sabrina  were 
in  service  from  time  to  time  as  required,  the  former  for  a  total  number  of  two  hun- 
dred and  twenty-seven  days,  the  latter  for  two  hundred  and  twelve  days. 

PLANT. 

Care  and  repair  of  plant. — No  extensive  plant  repair  was  done  during  the  year. 
The  anthorize<l  repair  to  the  storage  ways  in  the  Gasconade  boat  yard  was  commenced 
on  the  2d  of  October  and  completed  on  the  10th  of  November.  In  all  1,920  new  pile 
rapports  were  driven  to  replace  an  eqnal  number  that  had  rotted  so  as  to  be  unsafe. 
with  the  exception  of  a  few  sticks  all  of  the  old  way  logs,  10,818  linear  feet,  wen 
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put  back.  Between  November  4  and  December  8  the  fleet,  consisting  of  the  follow- 
ing hnlls,  was  pulled  out  and  placed  on  the  ways,  all  rakes  shored,  holes  cleaned, 
and  machinery  properly  drained  and  laid  up  for  the  winter:  Twenty-four  100-foot 
barges,  one  of  them  carrying  a  boiler,  steam  hoiHt,  a  set  of  pile  leads,  and  a  Cram 
steam  hammer;  thirteen  64-foot  barges,  three  of  them  with  cabin  quarters;  four 
pile-driving  apparatuses ;  four  mattress  boats ;  one  grader ;  three  large  and  two  small 
construction  quarter  boats;  the  steam  tendeTS  Arethusa  and  Sahrina;  the  office  boats 
Margaret  and  De  Russey;  forty-six  skiffs,  and  a  small  barge,  the  latter  belonging  to 
the  Gasconade  River  property. 

The  work  of  preparing  floating  plant  for  early  service  in  the  spring  was  com- 
menced with  a  small  force  on  tne  5th  of  February.  The  following  halls -were 
repaired,  calked,  and  launched  by  the  22d  of  March,  the  first  hull  being  laonchedon 
the  17th  of  February:  Nineteeu  100- foot  and  nine  64-foot  barges;  three  steam  pile- 
driving  apparatus;  steam  teuders  Jre<Aii«a  and  Sahnna\  office  boat  Margaret;  five 
small  quarter  boats;  one  mattress  boat;  ten  skiffs  and  a  small  barge,  belonging  to 
the  Gasconade  River  property.  The  character  of  the  repairs  was  comparatively 
slight;  rotten  spots  in  the  sides  and  head  blocks  of  the  barges  and  other  hulls  were 
cut  out  and  engraven  pieces  put  in,  though  occasionally  scabs  were  used;  the  decks 
were  patched,  the  rakes  shimmed,  and  the  fasteuings,  timberheiAds,  and  kevils 
renewed  where  needed;  the  roof  of  the  ArethuBa  was  entirely  covered  with  new 
canvas  and  was  painted  with  throe  coats  all  over;  the  rool's  of  other  cabin  pieces 
were  patched  and  painted ;  the  machinery  on  all  of  the  pieces  was  thoroughly  over- 
hauled and  put  in  good  working  order,  the  steam  boilers  and  their  steam  gauges 
were  inspected  and  tested;  the  boilers  were  subjected  to  a  hydraulic  pressoreSO 
per  cent  in  excess  of  the  working  pressure  allowed  each  one.  Current  repairs  inci- 
dent to  the  wear  and  tear  of  service  were  about  as  usual  and  were  done  from  time  to 
time  as  the  need  developed.  The  repairs  to  the  yard  ])lant  and  appliances  were 
slight  and  comparatively  inexpensive;  the  kitchen  floor  was  repaired  and  a  new 
chimney  made  and  erected  at  the  cjuarters;  the  roof  of  the  steam  saw  and  planing 
mill  was  repaired  and  the  entire  building  given  a  coat  of  paint;  the  east  and  west 
yard  pulling  apparatus  were  several  times  overhnnled ;  the  boiler  of  the  west  appa- 
ratus was  turned  around  180  degrees,  the  fire  front  repaired,  fnmace  walls  and 
shod  rebuilt,  and  boiler  tubes  expanded.  A  ventilator  wa«  made  in  the  roof  of  the 
blacksmith  shop;  the  coal  tramway  and  car  were  overhauled,  the  wheels  of  the  lat- 
ter were  turned  down  and  banded,* and  the  operating  engine  was  removed  from  the 
south  end  of  the  track  to  a  point  ofi*  the  track  and  about  midway  of  its  length. 
The  entire  stock  of  small  tools  andapplauces,  such  as  pulling  blocks,  wheelbarrows, 
quarry  tools,  bilge  pumps,  etc.,  were  gone  over  ana,  such  of  them  as  required  it, 
repaired.  The  U.  S.  steamer  Alert  was  overhauled  and  put  in  serviceable  condition, 
and  on  the  19th  of  August  turned  over  to  her  officers  for  temporary  towage  work  on 
the  Omaha  division. 

During  a  violent  storm  on  the  night  of  June  24,  the  following  damage  was  done  at 
the  Gasconade  boat  yard  by  an  onshore  wind  out  of  the  northwest:  Fonr  pairs  of 
steam  pile  hammer  leads  were  blown  down  and  badly  wrecked ;  two  of  these  were  on 
shore  and  strongly  guyed  with  three  |-inch  strand :  the  other  two  were  on  the  river, 
one  of  them  on  pile-driver  pump  boat  No.  2,  and  the  other  on  No.  6;  the  former  boat 
was  lying  at  the  coal  chute  iust  outside  the  ice  boat  and  when  the  leads  went  over 
the^fell  across  that  piece;  the  leads  on  No.  6  fell  on  the  roof  of  the  machine  boat 
which  was  lying  Just  inside.  In  both  cases  the  leads  were  damaged  more  than  the 
roofs  of  the  boats  on  which  they  fell,  although  the  lantern  on  the  machine  boat  was 
crushed  and  the  roof  girders  settled  about  9  inches.  The  quarter  boat  DeRusaey  (so 
called  because  the  upper  cabin  was  once  a  part  of  the  cabin  of  the  old  snag  boat  of 
that  name)  was  lying  in  the  yard  at  the  top  of  the  bank  and  directly  in  the  path  of 
the  storm.  The  afterpart  of  her  upper  cabin  was  demolished ;  the  skylight  roof  for- 
ward and  the  entire  starboard  and  forward  guard  rail  and  guard  roof  were  carried 
away.  To  the  southeast  of  the  De  Russey  the  three  tower  leads  stood,  each  with  six 
pairs  of  leads  for  sinking  piles  with  a  jet  and  although  they  wore  strongly  guyed 
with  l-inoh  strand  the  wind  twisted  and  overturned  them  with  such  violence  that 
there  was  scarcely  a  whole  timber  left.  Two  of  the  ventilators  on  the  steam  saw 
and  planing  mill  were  blown  off  and  five  of  the  heavy  rolled-plate  glass  in  the  sky- 
lights were  broken.  The  steam  tenders  Arethusa  and  MeluHnaj  which  were  lying  at 
the  bank,  had  their  upper  works  more  or  less  distorted  and  were  kept  afloat  with 
the  greatest  difficulty.  None  of  the  employees  were  injured.  The  stoker  of  the 
Arethma  was  blown  overboard,  but  caught  a  line  that  was  made  fast  to  some  piling 
and  hung  on  till  the  storm  was  over. 

Uneerviceable  property. — The  unserviceable  property  on  the  Gasconade  division  and 
a  portion  of  that  on  the  Osage  division  was  assembled  at  Gasconade  and  inspected 
January  11  by  the  Inspector-General,  United  States  Army.  The  property  then  and 
previonsly  condemned,  which  had  been  recommended  to  be  sold,  was  disposed  of,  after 
advertisement,  by  public  sale  on  March  27.  In  April  seven  of  the  condemned  100-foot 
barges  were  launched  for  the  purchaser.  Four  pile-sinker  pumpboats  were  disman- 
tled of  their  machinery  and  cabins  and  their  hulls  destroyed.    The  three  tower  pile 
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iMds  ir«ie  remoYed  from  their  oroBS-boat  halls  to  the  three  old  nmbrella  croM  boats 
lyioff  just  aonth  of  them ;  the  former  hulls  were  then  made  ase  of  to  store  the  maohin- 
ery  and  three  of  the  cabins  from  the  condemned  pile  drivers. 

Nmp  plant, — The  only  new  plant  made  daring  the  year  was  nine  wooden  bilge  pamps 
for  oae  on  barses  and  two  office  chests.  The  expenditares  on  acooant  of  plant  daring 
the  year  are  anown  in  the  Appendix,  Exhibit  G. 

8UBVBY  WORK. 

The  operation  under  this  heading  daring  the  year  comprised  the  osaal  work  of 
this  kind,  attending  the  bailding  of  dikes,  revetment,  and  bank-head;  the  regalar 
fall  topographic  and  hydroerapnic  sarvey  of  the  reach  from  Isbell  to  Rhineland 
Landing;  a  series  of  special  hydrographio  sarveys  in  the  vicinity  of  the  Little  Tavern 
gronp  <»  dikes;  those  opposite  and  the  Blaffton  group;  two  special  hydrographic 
surreyB  of  Chamois  reach  besides  a  number  of  others  in  the  immediate  approaches 
and  front  of  the  bank- bead. 

I§b€U  to  Rhineland  Landing. — ^The  annual  fall  survey  of  the  division  was  made  this 
year  by  a  party  which  staxted  at  a  point  1  mile  below  Claysville  on  the  Osaii^o 
division  and  made  a  continuous  survey  to  Rhineland  Landiug.  They  entered  the 
lower  division  at  Isbell  on  the  27th  of  October  and  completed  the  survey  November 
25.  All  shore  line  was  run  out,  and  cross  sections  of  the  river  made  on  all  the  regu- 
lar range  lines.  Unfortunately,  a  rise  3.85  feet  occurred  during  the  work.  The 
accompanying  map,  PI.  I,  and  tne  cross  sections  of  even  date  shown  on  Pis.  II  to 
XYIU  were  deyeloped  from  the  notes  of  this  survey. 

Special  Burvejfs  awd  observations  at  dikes.  —By  your  direction  a  series  of  special  sur- 
reys and  observations  were  made  at  the  Little  Tavern  Dikes  I,  111,  and  V ;  Dikes  II 
and  IV  opposite,  and  Dikes  YII,  IX.  and  XI,  of  the  Blnffton  group.  The  object  in 
view  was  to  secure  accurate  data  showing  in  detail  the  con  figuration  of  accretions 
and  bottom  as  well  as  direction  and  velocities  of  flow  at  and  near  permeable  dikes. 
A  party  organized  and  equipped  with  special  apparatus  and  a  quarter  boat  was  con- 
tinuously engaged  in  this  work  from  July  29  to  October  3.  Levels  were  run  to  show 
the  dry  contours  for  each  foot  in  elevation  of  accretions  on  both  banks  in  the  Little 
Tayem  reach,  and  on  the  left  bank  of  the  Blaffton  reach.  Several  sets  of  located 
soundings  on  special  parallel  ranges  50  feet  apart  were  made  on  both  reaches — those 
in  the  api>er  reach  extended  across  the  stream ;  in  the  lower  reach  they  were  partial 
sections  only.  Two  or  more  sets  of  very  careful  soundings  were  made  about  the  head 
of  each  of  the  dikes,  5  feet  apart  for  a  distance  of  200  to  250  feet  on  lines  radiating 
from  a  point  on  the  dikes  at  the  shore  line  or  near  its  outer  end.  The  radial  lines 
were  nniformly  3  degrees  apart  and,  within  the  stated  radial  limits,  all  of  the  water- 
way at  each  dike  was  sounded — thus  at  Dike  II  the  space  sounded  covered  the  area 
included  in  an  entire  circle  400  feet  in  diameter.  The  soundings  were  made  from  a 
skiff,  at  tags  spaced  5  feet  apart  on  a  steel  cable.  The  latter  was  stretched  taut  from 
a  pin  at  the  center  for  radial  lines  to  a  skiff  anchored  in  the  stream ;  the  skiff  by 
means  of  a  svstem  of  anchors  and  buoyed  lines  was  firmly  held  in  a  fixed  position 
which  could  be  adjusted  by  means  of  reels  to  the  exact  radial  line  indicated  by  a 
transit  set  oyer  the  center.  On  both  reaches  several  sets  of  current  floats  were  run 
past  the  dikes  and  their  paths  and  velocities  observed.  The  notes  were  reduced  and 
platted  in  the  office,  making  20  charts,  from  each  of  which  a  tracing  was  made  and 
transmitted  to  you.    The  accompanying  Pis.  XXXI  to  XXXVI  were  selected  for 

Sublication  as  constituting  the  best  example  for  study  of  the  influence  of  permeable 
Ikes  upon  conditions  of  flow  that  has  come  under  the  writer's  observation.    The  rela- 
tion between  dynamic  head  and  velocity  as  algebraically  expressed  by  the  formula 

]k=^  is  hardly  more  positiye  than  the  train  of  effects  that  follow  a  given  head  on 

a  permeable  dike  in  Missouri  River,  and  are  made  manifest  in  the  configuration  of 
bottom  and  current  lines.  Within  reasonable  limits  as  to  line  approaching,  flow,  and 
kind  of  material  forming  bottom,  the  example  is  characteristic,  and  is  an  ''open 
sesame*'  to  many  anexpected  results  attending  improvements  by  permeable  or  solid 
dikes.  For  example,  uie  reason  for  the  formation  of  a  middle  ground  in  a  reach  of 
improved  river  the  oanks  of  which  on  either  side  are  defined  by  dikes  to  a  normal 
width,  that,  with  a  desired  depth,  would  not  permit  bar  formation,  is  made  apparent : 
the  observed  fact  that  midflow  is  attracted  rather  than  repelled  is  explained,  and 
therefore  the  reason  that  failure  so  surely  attends  the  persistent  efforts  that  are 
made  by  private  and  corporate  interests  from  one  end  of  the  valley  to  the  other,  to 
effect  a  crossing  or  marked  deflection  in  the  line  of  flow  by  means  of  solid  dikes,  or 
by  an  isolated  dike  of  any  kind. 

On  aeeount  of  hanh-kead.—The  revetted  bank  in  Chamois  Bend  shows  three  quite 
marked  bays,  and  it  was  for  the  purpose  of  studying  the  conditions  of  flow  as 
affected  by  these  bays  that  you  directed  a  special  hydrographio  survey  to  be  made, 
■howing  oontoors  for  each  foot  in  depth  as  well  as  float  paths  and  velocities  through 
*  leaeh  indnding  the  middle  and  lower  bay.  The  field  work  was  accomplished 
betwMn  Aagiiat  &  and  September  12.    It  having  been  decided  to  build  a  bank-head 
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on  range  249  at  the  foot  of  the  bend,  a  sarrey  to  determine  1-foot  contours  throoffli 
the  reach  from  range  251  to  247,  inolnsive,  was  made  September  29  to  October  3.  T^e 
accompanying  map  (PL  XXXVII)  was  compiled  from  that  survey,  the  one  last 
referred  to  and  the  annual  low- water  survey,  and  is  intended  to  show  conditions  of 
flow  prior  to  the  growth  of  accretions  above  Dike  28  A'  and  the  construction  of  the 
bank-head.  Pis.  XXXVIII  and  XXXIX  were  developed  from  survey  and  observa- 
tions made  June  10  to  18.  They  show  the  conditions  then  prevailing  after  the  spring 
flood  had  built  up  the  accretions  above  Dike  28  A'  and  some  three  months  after  the 
completion  of  the  bank-head.  Beginning  March  8  and  covering  the  time  up  to  the 
date  of  the  last  survey  a  party  was  kept  almost  continuously  employed  in  making 
surveys  and  collecting  data  for  record  and  study  of  the  changes  that  occurred  in  the 
vloinity  of  the  bank- head.  The  reach  covered  by  these  observations  finally  extended 
Arom  range  253  as  far  down  as  245.  Seven  charts  showing  1-foot  contours  and  six 
showing  float  paths  and  velocities  were  developed  from  these  surveys  and  tracings 
of  them  transmitted  to  ^ou.  Other  charts  showing  partial  profiles  of  bottom  as 
developed  from  time  to  time  at  the  bank-head  on  radial  lines  outside  the  outer  wall 
were  prepared  and  tracings  submitted.  These  charts  also  showed  the  positions  of 
the  foot  of  the  subaqueous  slope  of  rock  in  the  outer  wall,  as  determined  from  time 
to  time  by  means  of  a  sounding  lead,  the  end  of  which  was  cupped  and  filled  with 
tallow.  The  accompanying  chart  (PI.  XL)  presents  about  all  of  that  data— the 
changes  in  bottom,  at  the  structure,  from  a  time  prior  to  its  construction  to  a  time 
about  three  months  after  its  completion.  It  also  shows  several  positions  assumed 
by  the  shore  line  as  it  receded. 
The  cost  of  these  operations  is  shown  in  detail  in  the  Appendix^  Exhibit  H* 

UI8CELLAKKOU8. 

Projects  with  estimates  of  cost  of  work  necessary  to  complete  the  improvement 
of  Gasconade  division  and  for  continuing  the  work  by  the  expenditure  of  $150,000 
during  the  fiscal  year  were  prepared  in  accordance  with  your  instructions,  and  sub- 
mittea  under  date  of  July  13. 

A  report  with  estimates  of  cost  of  a  new  form  of  bank-head  designed  bv  yourself 
was  prepared  in  accordance  with  instructions  contained  in  your  letter  oi  June  15, 
and  transmitted  under  date  of  Juno  28. 

Special  reports  and  examinationa, — A  Joint  report  with  estimates  of  cost  of  a  new 
form  of  dike  was  prepared  by  Mr.  Samuel  H.  longe  and  myself  in  accordance  with 
70ur  instructions,  and  submitted  under  date  of  July  10. 

An  examination,  made  by  your  direction  December  22,  of  the  river  in  the  vicinity 
of  Glasgow,  Mo.,  for  the  purpose  of  determining  whether  a  dike  proposed  to  be 
built  by  local  landowners  could  receive  the  sanction  of  the  Commission,  was 
reported  on  under  date  of  December  30. 

An  examination  was  made  on  December  30  of  a  reported  break  at  the  head  of  the 
Quindaro  revetment,  which  threatened  the  safety  of  the  pumping  station  of  the 
Kansas  City  (Mo.)  water  department  and  the  usefalness  of  the  revetment.  The 
matter  was  made  the  subject  of  a  special  report,  dated  January  2. 

Two  other  special  examinations  were  made,  as  follows :  January  14,  of  some  pile- 
dike  work  placed  by  a  private  individual,  adjoining  the  north  bank  of  the  river 
below  Kansas  City,  Mo.,  about  the  possible  efifect  of  which  complaints  had  been  filed ; 
and  on  the  25th  of  the  same  month,  of  the  revetment  on  Nebraska  City  Island  and 
the  reach  of  the  river  in  that  vicinity,  with  a  view  of  determining  the  necessity  of 
immediate  extension  and  protection  of  the  work.  The  results  oi  these  examina- 
tions were  submitted  in  reports  dated  January  22  and  January  27,  respectively. 

Experiments  with  dike  model8,^In  January  and  February  a  number  of  models  of 
two-row  dike  work  on  a  scale  of  one-eighth  with  bracing  in  various  forms  and 
details  were  made  and  subjected  to  breaking  strains.  The  form  that  gave  the  best 
result  of  all  that  were  tried  was  that  above  described  as  having  been  used  on  dikes 
XI  A  and  XI  B. 

The  cost  of  these  experiments  was  $155.41. 

RBDUCTION  IN  COST  OF  WORKS  FOR  IMPROVBMBNT  OF  MI8SOX7RI  RIVBB. 

As  a  result  of  the  new  forms  of  dikes  which  have  been  built  this  year  a  marked 
economv  in  the  cost  of  such  work  has  been  effected  that  will  become  more  apparent 
when  the  new  work  shall  be  constructed  on  a  large  enough  scale  to  make  fair  com- 
parison with  previous  practice.  It  now  appears  that  even  upon  the  comparatively 
small  scale  upon  which  the  new  work  has  been  conducted  that  a  saving  of  about  25 
per  cent  has  oeen  effected. 

The  actual  cost  of  the  experimental  structure  built  was  $11,265.  The  experience 
gained  in  building  the  structure  has  shown  where  a  considerable  part  of  this  cost 
could  be  saved  in  building  future  structures  upon  the  same  general  plan.  A  new 
plan  has  been  devised  which  it  is  believed  will  be  equally  or  more  effective  at  an 
estimated  cost  for  its  oonstmotion  of  $6,000.    At  this  cost,  and  supposing  each  bank- 
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liead  to  protect  an  ayerage  of  4,000  feet  of  bank,  the  cost  as  compared  with  the 
method  of  continuous  revetment  wonld  he  as  $6,000  to  $^,000,  or  a  little  more  than 
one-fifth. 

In  closing  I  desire  to  acknowledge  the  support  afforded  me  by  my  assistants  and 
the  unfailing  interest  and  application  to  duty  exhibited  by  all  employees  on  the 
Gasconade  division. 

Very  respectfully,  your  obedient  sernint, 

S.  Watbbs  Fox,  Diviaiam  Engineer. 
Lieut.  Col.  Amos  Sticknkt, 

Cifrps  of  Engineers,  U,  8.  A,, 

President  Missouri  River  CcmmiseUm* 


List  of  exhibits  forming  appendix  to  foregoing  report, 

EzHiBrr  A. — Bill  of  cost  of  complete  revetment  on  Heckmann  Island  No.  8* 
B. — Consolidated  bill  of  cost  of  dike  construction. 
C. — Consolidated  bill  of  cost  of  dike  repairs. 
D. — Bill  of  cost  of  bank-heady  Chamois  Bend. 
£. — Bill  of  expenditures  on  account  of  procuring  willow  brush. 
F. — Bill  of  expenditures  on  account  of  procuring  rock  ballast. 
G. — Expenditures  on  account  of  plant  during  fiscal  year. 
H. — Bill  of  cost  of  survey  work. 
L — Statement  of  liabilities  incurred  during  fiscal  year. 


Exhibit  A. 

BtZI  of  easts  of  t,675  linear  feet  of  complete  revetment  on  ffeckmann  Island  during  the 

fiscal  year  ending  June  SO,  1897, 


OlMsifloAiion  and  extent. 


Coetin 
item. 


Procnring  203.8  cords  of  broth,  doling  proTiooB  fiscal  year,  st  s  total  cost  of  $2.8648  per  cord, 

deliTered  ou  work 

Pzocoring  1,046.S  eords  of  brash,  at  12.2941  per  oord,  delivered  on  work 

Total  cost,  delivered  on  work,  at  $2.8050  per  oord 

Plroooring  7,877.2  eobie  yards  of  rook  ballast: 

Chamois  qoarry.  104.4  eoblo  yards,  delivered  on  barges,  at  $0.7322 

Beekmannqoarry,  2,859  oobicy«rds,  delivered  on  barges,  at  $1.0131 

Little  Tavern  qoarry,  4,718.8  cobio  yards,  delivered  on  barges ,  at  $0.9365 

Towsge 

Total  cost,  delivered  on  work,  at  $1.0175  per  oobic  yard 

Grading  bank,  2,825  linear  feet,  oontainiDg  7,530  cobio  yards  of  earth : 

Lamnra 

Sobeistence 

Sapplieo 

Total  oostt  at  $0.0515  per  coble  yard 

▲aehorage  of  mattress  (grading  201  trenches  and  digging  dead-man  boles) : 

Labor  

Sabeistence 

Supplies 

OoBstroction  of  mattress,  2,725  linear  feet  or  250,674  sqoare  feet: 

Three-eighths  inch  strand,  84,667  poonds,  at  $3.3033 

2,010  cable  olips,  at  6  cents  each 

Labor,  weaving 

Sabeistence 

Total  cost,  at  $0.0111  per  sqoare  foot 

Ballasting  mattress  and  bank,  7,677.2  cobio  yards : 

Labor 

Sabeistence 

Total  cost  of  ballasting,  at  $0.2589  per  cobic  yard 

Towage,  moving  oonstroction  parties,  tbeir  plant  and  sopplies 

Offaad  total  cost  of  2,675  linear  feet  of  revetment,  at  $6.34  per  linear  foot 

•Thflco  is  indoded  in  this  an  item  of  $37  97  for  clearing  and  grabbing. 


$481.91 
2,400.09 


2,882.00 


76.44 

2,896.42 

4,414.50 

424.25 


7,811.61 


248.74 
75.74 
68.50 


887.98 


449.87 

151.78 

26.15 


627.26 


1,145.16 
120.60 

1, 108. 30 
410.53 


2,784.59 


1,448.87 
542.67 


1,986.54 


480.25 


16,960.22 
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Exhibit  B. 

Coniolidated  hill  of  eott  of  dike  oonstructianf  complete  and  incompleUt  during  fUcal 

ending  June  SO,  1897, 


ClMftlfication. 


182  cypress  piling linear  feet.. 

486  pine  piling do 

100,322  feet  j£  M.  long-leaf  yellow  pine,  feet, 
B.M 

Fastenings,  washers,  spikes,  etc ponuds. . 

Galvanized  straud,  2  inch  and  }  inch — do 

Brash  and  poles,  delivered  on  works.. cords  . 

Book  from  Beckmanu  quarry. .  .cubic  yards.. 

Bock  fh>m  Little  Tavern  quarry do 

Towage  of  rook  to  points  of  expenditure, 
mile* 

Goal bushels.. 

Oils,  waste,  etc 

Labor: 

Piledriving. 

Mattress,  weaving  and  sinking 

Bracing 

Curtaining 

Subsistence 

Steamboat  service,  towinir  nil  supplies,  con- 
struction materials,  except  rtH'k  and  bruHh, 
moving  construction  parties,  etc miles.. 


Total  cost. 


XXXTT  complete. 


Quan- 
tity. 


830 
40 

20.208 

2.647 

3,204 

252 

400 


27 
25 


76 


Cost  In 
item. 


$44.14 
6.74 

492.57 
46.49 
105.83 
586.70 
405.22 


21.76 
2.81 
6.00 

20.03 
405.58 
132. 47 

23.60 
205.60 


60.43 


2,565.06 


XXXm  com- 
plete. 


Quail- 
tity. 


8,818 
8,642 

18,786 

3,580 

3,652 

270 


620 

104 
260 


78 


Cost  in 
item. 


$443.76 
620.18 

456.70 

76.38 

120.63 

621. 81 


486.90 

81.16 
29.25 
10.00 

800.19 
376.52 
239.60 
51.16 
819.60 


59.82 


4,293.74 


A  X  X.I  V  oom- 
plete. 


Qnan- 
tity. 


232 
126 

10,200 

1,894 

2,029 

168 


61 


82 


Cost  la 
item. 


$3L04 
2L39 

248.68 

81.86 

67.02 

886.18 


40.89 

&81 

10.00 

67.27 
284.11 
114.80 

14.61 
158.07 


26.22 


1,71L70 


Claasificatioii. 


182  cypress  piling linear  feet. . 

10  oypr^M  piling  (recovered  material) . .  do. . . . 

486  pine  piling do 

96  pine  piling  (recovered  material) do. . . . 

10  cottonwotKl  piling do 

1  white^ak  piling do 

100,322  feet  B.  M.  long-leaf  yellow  pine,  feet, 
B.  M 

8,880  feet  B.  M.  pine  (recovered  material),  feet, 
B.  M 

Fastenings,  wa.sher9,  spikes,  etc ponnds. . 

Galvanised  strand,  #  inch  and  |  inch. .  .do 

Bmsh  and  poles,  delivered  on  workH.  .cords.. 

Book  from  Little  Tavern  quarry. cubic  yds. . 

Towage  of  rock  to  points  of  expenditure, 
miles 

Coal bunhels.. 

Oils,  waste,  etc 

Labor  : 

PUe  driving 

Mattress,  weaving  and  sinking 

Bracing 

Curtaining 

Babsistence 

Steamboat  service,  towing  all  supplies,  con- 
struction materials,  except  rock  and  brush, 
moving  construction  parties, etc.... miles.. 

Total  cost 


XY  complete. 


Quan- 
tity. 


1,908 
'7,030 

"soo 


Cost  in 
item. 


$256.19 


35,888 


10,873 

4,859 

433 

743 

40 
455 


620 


1, 197. 14 

'"ii'so 


XI  A  incomplete. 


Quan- 
tity. 


138 
380 
3,048 
872 


874.85  6,923 


230.21 
160.90 
993.34 
695.48 

36.80 
61.19 
14.00 

656.86 
855.68 
388.70 
125.57 
621.34 


446.13 


2.395 
I.  ft93. 6 
2,693 
88 
114.8 

16 
88 


119 


7,42L04 


Cost  in 
item. 


$18.46 


519.07 


197.81 


XI B  incomplete. 


Quan- 
tity. 


1,856 
76 
6.570 
616 


44.75 

92.26 

112. 93 

120.85 

18.71 
9.79 
4.16 

108.93 
145.07 
206.09 
29.24 
146.40 


92.26 


82 
8,367 

«85 
1,465 
'7,029 

205.9 

286 

47 
162 


1,861.28 


61 


Cost  in 
item. 


$18L86 
948.67 


4.75 
288.46 


42.53 
283.40 
257.67 
80L33 

87.82 

18.02 

7.27 

175. 76 
260.26 
188.40 
7.69 
192.67 


48.67 


8,184.42 
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Exhibit  C. 
Can9o1idaied  hill  of  omI  of  dike  repain  made  during  fieoal  year  ending  June  SO,  1897, 


lA. 

IB. 

XX  A. 

IL 

Glaaaiilcation. 

Qnan* 
tity. 

Cost  in 
item. 

Quan- 
tity. 

Cost  in 
item. 

QUMI- 

Uty. 

Cost  in 
item. 

Quan- 
tity. 

Cost  in 
item. 

194  ejpven  pfling.  .linear  feet. . 

398  plsepUibC do.... 

IS  oottoBwooa  pfUng do. . . . 

5,818 
2.8S2 

$778.11 
4U5.59 

2,052 

8,908 

450 

290 

29,256 

9,810 

7.291 
555 

IS 

616 

192 
400 

454 

$274.43 

1,507.03 

29.25 

81.90 

718.26 

231.72 

240.84 
943.94 

14.50 

716.59 

163.05 
44.50 
30.00 

640.18 

1, 078. 19 

596.08 

89.79 

764.89 

422.41 

2,724 

$463.88 

10  while-oak  pilinc do. . . . 

LoDg-l«ftf  Tellow-puie  lamber, 
floft  B. IC 

25,768 

7,012 

5,203 
277 

628.12 

164.74 

171.87 
635.47 

10,208 

2,719 

2,451 
97 

248.77 

66.23 

80.96 
223.09 

Fasteninge,  bolts,  waelien,eto. 
pounds  

31 

284 
10 

$0.68 
7  73 

f-iBoh  nlTanlaed  steel  ste^uid 
poands  ...................... 

Brasbsnd  poles cords.. 

Towsce  to  points  of  ez- 
penoitore 

23.65 

Soek  from  Little  TsTsr  a 

Qoarry cubic  yards.. 

Towace  to  points  of  ex- 

penoitnre miles. . 

0^4  1 ........    bushels.. 

866 

77 
895 

841.85 

58.23 
44.44 

12.00 

806.04 

361.60 

40i).ll 

70.80 

456.41 

300.97 

150 

48 
100 

282 

140.49 

42.04 
11.25 
10.00 

9L02 

155.88 

168.44 

9.43 

164.80 

240.81 

1 

OIL  wastsi,  etc 

Labor: 

Pile  driving 

Mattress  wesTing  and 

sinkings  -r.T.«.*.<r  ..«.•..  r 

Bracing ..•••......... 

Cnrtaininff...... ........... 

25.25 

tebsistence 

9. 07 

Towsge.  plant,  material,  and 
sappUes miles.. 

838 

Total  cost....... 

5,151.44 

2,116.54 

8,527.00    

66.38 

Exhibit  D. 
Bill  of  coet  of  hank-head  in  vicinity  of  Chamoie,  Mo,,  1897. 


Classification  and  extent. 


Pile  driving: 

Labor 

Piles— 

Pine,  9,444  linear  feet 

White  oak,  2,808  liuenr  leet 
Water  oak,  7,215  linear  ftet 
Cypress,  4,239  linear  feet. . . 

Coal  and  supplies 


Walinc,  bracing,  and  enrtaJiiing : 
sDor 


Lai 

Lomber,  12,667  feet  B.  M 

Bmah  and  poles,  56  cords,  at  $1.70  per  cord 

Strand,  |-inch  galvanized 

Other  nstenings,  screw  bolts,  driftbolts,  plate  washers,  spikes,  staples,  and 
clips 


Bocking; 

Labor 

Bock,  delivered  on  barges,  quarry  landing,  3,971  cubic  yards,  at  $1 .0573  per 
cubic  yard .* 


Subsistence 

Towboat  service 


Total  cost. 


Cost  in 
item. 


$798.22 

1,463.82 

286. 19 

649.25 

520. 12 

82.89 


663.85 

231.87 

95.20 

40.65 

300.22 


832.28 
4.198.64 


Total. 


$3,800.69 


1,831.79 


4,530.82 

583.20 

1,018.63 

11,265.13 
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Exhibit  E. 

Bill  of  expendituret  on  account  of  procuring  willow  hruak  during  fiscal  year  ending  JuneSOt 

1897. 


ClflSAiflcation. 


Bmiih  privilege cords.. 

Binding  wire pounds.. 

Labor  and  aabsistenoe: 

Cnttingand  binding cords.. 

Hauling do — 

Barging do — 


Total  cost  on  barges . 


Qnantlty. 


4,878.3 
8,831 

4,878.3 
4,878.8 
4,878.8 


Average 

cost  per 

corcL 


Cost 
each  item. 


$0.0022 
.0220 

.6584 

.5561 
.8705 


1.7008 


$449.50 
76.28 

8,211.92 
2,707.87 
1.851.47 


8,297.04 


Exhibit  F. 

BUI  of  exptnditnret  on  account  of  procuring  rock  halUut  at  Little  Tavern  Quarry  during 

fiscal  year  ending  June  SO,  1897, 


Claasifloation. 


Qnarry  privilege onbieyardt.. 

Qoarry  supplies,  explosives,  fuse,  powder,  etc 

£abor  and  subsistence: 

Stripping  and  quarrying cubic  yards.. 

Haxuzngio  barge  landing do 

Barging 

Total 

▲▼•rage  coat  per  cnbio  yard  loaded  on  barges 


.do. 


Qoantily. 


12,107 


12,717.4 
12.197.8 
12,11)7.8 


12.717.4 


Average 

cost  per 

cnbio 

yard. 


Cost 

each  item. 


$aoi 

.0608 

.6488 
.2444 

.0850 


tllLOT 
880.70 

8,249.42 
2.961.42 
1,036.45 


18,270.05 


L0573 


Exhibit  G. 
Expenditures  on  account  of  plant  during  fiscal  year  ending  June  SO,  1897, 


Claasifloation. 

Labor. 

Subsist- 
ence. 

Supplies. 

Materials. 

Cost  in 
item. 

Care  of  plant: 

Watching 

$9,088.18 

1,459.58 

817.64 

89.50 

$2,822.80 

417.73 

268.89 

16.46 

$936.15 

142.06 

42.83 

18.26 

$12,847.13 

2,019.37 

1,129.36 

74.30 

Pnllinff  out  (64  hulls) 

Cleaning,  aorting,  and  storing 

Bteamboak  aervioe. ................... 

1.886.33 

Total 

11,404.00 

3.625.88 

1, 130. 29 

17,456.49 

Bepaira  and  alterations : 

Yard  nlant 

2,020.48 
8,486.12 
1,045.84 

804.67 
673.46 
212.60 

60.60 

644.92 

80.74 

$2,291.63 
878.02 
126.77 

6,077.87 
6,182.52 

Hoat^ir  nlant 

OnrrMnt  infaAAllAnAons  ............... 

1,465.95 

Total 

7,452.44 

1,690.63 

786.86 

2,796.42 

12.725.84 

Vew  plant  oonstmcted : 

Otfloe  chests  f2).... 

89.63 
15.63 

7.60 
8.06 

6.14 
12.20 

63.87 

Bilm    DQIDIM    \9%.*mmmmmmmm. ••••••••..• 

80.89 

Total 

56.26 

10.66 

18.84 

84.26 

New  plant  purchased: 

Lanipn.  lanterns,  burners,  brooms. 
bmsheH,    and    other    subsistence 
utensils 

6L12 

Gaufse  cocks,  oars,  picks,  shovels, 
wrenches,  flies,  aawa,  augera,  and 
other  like  small  tools......... 

281.67 

Hose,  steam  and  water. .............. 

408.20 

Bope,  manila^ «.«.«.«.. -.-- 

..  ...  . 

897.81 

Total 

1,008.20 

Grand  total 

81,864.70 
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Exhibit  H. 
Bill  of  eoBt  of  iurvey  work  done  during  the  fiscal  year  ending  June  SO,  1897, 


Clueifloation. 


Coetin 
item. 


Sonpliee  and  materials 

Subsistence 

Towage 

Total  cost 


$32.42 
6,  OIL  28 
1.131.63 

557.42 


6,732.65 


Exhibit  I. 

Statement  of  liahilitiee  incurred  under  suballotment  for  iyetematio  improvement  in  First 
Reach  on  account  of  improvement  in  Gasconade  division,  for  each  month  of  the  fiscal 
year  ending  June  SO,  1897. 


Labor. 

Constmo- 
tion  ma- 
terial. 

Plant 
materisl. 

Plant 
par- 
chased. 

Snbsist- 

ence 

stores. 

Sup- 
plies. 

Son- 
dries. 

Total 

Month. 

Adminis- 
tration. 

All  other 
items. 

eftoh 
month. 

Jnly 

$1.7n.31 

1,292.00 

1,256.44 

1, 069. 01 

769.26 

590.67 

545.08 

646.77 

1,275.00 

1,192.50 

1, 31.3. 35 

L  244. 34 

$2,606.28 

$318.44 

173. 52 

3L98 

45.05 

65.81 

122.47 

135.01 

686.35 

255.22 

7L27 

$29.00 

11L92 

3.88 

12.60 
118. 16 

8L69 

$1,119.36 
2,27L90 
1,900.36 
2,859.09 
1,156.96 

78L36 
28.09 

43L73 
1, 690. 13 
1,23L78 

886.82 

667.32 

$187.07 
615.05 
018.06 
841.52 
766.65 

99.54 
725.80 
517.90 
689.88 

64.71 
295.46 
546.47 

$35.79 

19.44 

73.74 

a824.01 

a698.70 

36.85 

1L40 

45.57 

125.49 

5L38 

6.72 

60.69 

$6,952.25 
15,922.36 
11,892.33 
21,448.50 
14,320.57 
8,569.78 
2,362.15 

Aoeiist 

September  . . 

October 

Koveraber. . . 
December . . . 

10,305.45 

7.88L81 

12,314.16 

10,335.76 

1, 907. 15 

916. 77 

4, 510. 70 

9,206.48 

8,556.01 

3, 343. 30 

$1,183.08 

126.06 

3,983.06 

409.28 

Janoary  .... 
Febrnary  ... 

March 

April 

May 

407.00 

440.89 

5.09 

Q.40 

804.40 
106.76 
302.15 

7,550.42 
18,789.85 
6,474.89 
6,856.06 
7,496.04 

June 

4,724.07          56.34 

1      172.81 

23.50 

Total.. 

12, 905. 73 

71,607.93 

6.570.20 

1  2.072.43 

1.044.06 

14.524.90 

5,918.U 

1,489.78 

116,133.14 

a  These  items  inolnde  $912.50  for  hire  of  steamer  QatwnadB, 

Grand  total  of  liabilities  incurred  daring  fiscal  year  on  aoooant  of  suballotment  for  system- 
atic improremenf..  First  Reach $116,188.14 

Add  Taloe  ot  construction  materials  and  supplies  on  hand  at  close  of  previous  fiscal  year       20, 160. 48 

186.293.62 
Deduct  ralne  of  oonatniction  materials  and  supplies  on  hand  June  30, 1897 4, 875. 18 

Total  net  expenditure  during  fiscal  year  on  account  of  improvement  on  Gasconade 
diviaton 181,418.49 


Appendix  K. 

amhual  rkport  on  construction  of  lock  no.  1,  08aqe  rivbr,  missouri,  by 

capt.  h.  m.  chittenden,  corps  of  enginbkr8. 

Missouri  River  Commission, 

Office  of  the  Secretary, 
8t,  Louis,  Mo.,  June  SO,  1897. 

Colonel:  I  have  the  honor  to  sabmit  the  followiDg  report  of  operations  upon  the 
eonstrnction  of  Lock  No.  1,  Osage  River,  Missoari : 

At  the  cloee  of  the  last  fiscal  year  the  work  had  been  taken  from  the  hands  of  the 
contractors  bv  purchase  of  plant  and  material  and  authority  had  been  obtained  to 
carry  out  its  nirther  prosecution  by  hired  labor.  The  plans  and  specifications  for  the 
work  were  also  subaequently  changed  by  a  reduction  in  the  size  of  the  lock  to  220 
feet  between  quoins  and  42  feet  width,  by  the  substitution  of  concrete  for  rock  masonry 
in  its  construction,  and  by  establishing  the  lower  miter  sill  at  reference  94  above 
the  St.  Louis  directrix.  This  partial  revised  project  was  approved  by  the  Chief  of 
Engineers  November  23, 1896.  A  completion  of  the  revised  project,  both  for  lock  and 
dam,  was  deferred  to  a  later  day. 

Active  operations  were  resumed  about  the  middle  of  July,  the  Immediate  object  in 
view  beinp^  the  excavation  within  the  cofferdam  for  the  foundation  of  the  lock.  This 
work,  which  continued  for  upward  of  four  months,  was  attended  with  great  difficulty. 
The  river  bottom  is  com])osed  of  alternate  layers  of  impervious  clay  and  wnter-bearing 
sand  or  gravel.  The  water  in  the  gravel  layers  is  nuder  considerable  pressure,  and 
wherever  pierced  with  pipes  would  force  itself  np  to  a  level  some  feet  above  that  of 
the  river  surface.    As  tnere  had  been  several  pile  holes  sunk  into  these  saooessiTe 
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layers,  and  as  the  pit  for  the  pnmpa  was  sunk  helow  the  bottom  of  the  propoeed  exea- 
▼atiun,  there  were  numerous  springs  spread  over  the  bottom,  all  of  whloh  let  in  consid- 
erable quantities  of  water.  Add  U)  this  that  wherever  a  layer  was  cut  through  as  the 
excavation  proceeded  it  became  a  continuous  fouutnin  entirely  around  the  coffer,  hat 
particularly  on  the  shore  side,  and  the  problem  of  keeping  the  water  down  withont 
a  very  extensive  pumping  plant  was  not  easy  of  solution.  Two  new  pnmps,  12  and 
15  inch,  centrifugal  action,  were  added  to  the  plant  alrea<ly  on  hand,  and  with  these 
it  was  barely  pos-^ible  to  hold  the  water  down  to  the  bottom  of  the  excavation.  The 
earth  was  removed  by  hand  except  over  the  area  which  was  within  reach  of  a  clam- 
shell dredge  maneuvered  by  means  of  a  derrick  on  the  cofferdam.  The  excavation 
was  practically  completed  at  the  end  of  November,  and  preparations  for  driving  piles 
in  the  foundation  were  begun.  This  work  was  completed  before  the  end  of  l£e  fol- 
lowing month,  and  the  work  of  jpreparing  the  piles  for  the  grillage  was  in  progress 
when  the  heavy  flood,  which  arrived  early  in  January,  suspended  work  on  the  6th  of 
that  mouth.  An  almost  continuous  stage  of  water,  too  high  to  permit  pumping  out 
the  cofferdam,  has  prevented  a  resumption  of  operations  since. 

Daring  the  progress  of  the  work  as  above  described  the  purchase  and  delivery  of 
materials  for  the  lock  has  gone  on.  The  sand  for  the  concrete  is  Missouri  River  sand 
dredged  from  Osage  Chute,  at  the  junction  of  the  two  rivers.  The  gravel  has  been 
dredged  from  the  bars  of  the  Osage  River  near  the  lock,  and  both  materials  are  piled 
on  the  bank  opposite  the  site  of  Uie  lock.  The  delivery  of  the  g^yel  was  completed 
M^  15, 1897,  and  that  of  the  sand  June  23. 

The  lumber  and  iron  for  the  grillage  foundation  was  delivered  in  December,  1896. 
The  cement  for  the  foundation  was  in  part  delivered  in  November,  1896,  and  the  bal- 
ance in  June,  1897.  Contracts  have  been  entered  into  for  the  lumber  for  the  concrete 
forms  and  for  the  cement  to  be  used  in  the  construction  of  the  walls. 

The  more  important  materials  thus  delivered  or  contracted  for  are  as  follows: 

Gravel cubic  yards..  12,000 

8and do 5,105 

Cement,  natural barrels..  3,000 

Cement,  Portland do 5,000 

Lumber,  grillage,  oak feet  B.  M..  90,000 

Lumber,  grillage,  pine do 93,533 

Lnmber  for  forms,  pine do....  132,753 

Quoin  posts,  iron 4 

Valve  frames,  iron 6 

Concrete  mixing  plant 1 

and  a  considerable  quantity  of  minor  articles. 

Negotiations  are  in  progress  for  the  purchase  of  an  additional  tract  of  land  for  the 
erection  of  buildings  at  the  lock. 

During  the  past  winter  the  full  revised  project  for  look  and  dam  was  prepared  with 
plans  and  specifications  for  construction.    This  project  was  approved  June  29, 1^. 

In  connection  with  the  determination  of  suitable  dimensions  for  inlet  and  outlet 
openings,  considerable  information  was  collected  in  regard  to  existing  locks  in  this 
country,  their  size,  dimensions  and  forms  of  valve  openings,  and  times  required  for 
filling  and  emptying.  The  data  so  collected  were  analyzed  by  Mr.  James  A.  Seddon, 
assis&nt  engineer  on  surveys,  gauges,  and  physical  data,  and  the  results  arrived  at 
seem  to  be  of  sufficient  importance  to  justify  publication.  In  a  general  way  they 
show — 

(1)  That  for  the  same  valve  area  the  filling  or  emptying  of  a  lock  is  more  rapid 
through  the  gates  than  through  culverts  in  the  walls.  The  effect  of  trends  and 
sharp  angles  is  distinctly  noticeable. 

(2)  That  with  like  conditions  of  valve  connection  the  rate  of  filling  seems  to  be 
slower  than  that  of  emptying,  even  after  the  effect  upon  emptying  of  contraction 
of  area  bv  uncovering  the  upper  miter  sill  is  eliminated. 

Mr.  Seddon's  report,  with  accompanying  plates,  is  submitted  herewith. 

In  determining  the  kind  of  cement  to  be  used  in  the  concrete  of  the  lock  walls 
considerable  study  was  given  to  the  question  of  a  combined  use  of  Portland  and 
natural  cements.  It  was  thought  that  if  a  core  of  natural  cement  concrete  could  be 
used^  faced  with  a  thick  exterior  of  Portland  concrete,  the  weight  necessary  for 
stability,  and  the  hardness  and  strength  necessary  to  resist  frost,  abrasion  of  ice  and 
boats,  and  wear  of  current,  could  he  obtained  at  a  much  reduced  cost  belo^v  that  of 
all  Portland  concrete.  To  determine  whether  a  joint  formed  by  the  junction  of  the 
two  kinds  of  cements  or  concretes  would  exhibit  any  special  weakness  arising  ft'om 
different  rates  of  setting,  a  considerable  number  of  briquets  half  and  half  of  natural 
and  Portland  cements  and  several  blocks  of  concrete  6  by  6  inches  b^  2^  feet  simi- 
larly composed  were  made.  The  results,  which  are  stated  in  detail  in  the  accom- 
panying report  of  Assistant  Engineer  F.  B.  Maltby,  show  conclusively  that  there  is  no 
special  weakness  in  such  a  joint,  but  that  the  joint  is  in  every  case  stronger  than  a 
■imilar  section  of  the  weaker  cement.  Photographs  illustrating  the  briquet  experi- 
ments accompany  Mr.  Maltb/s  report. 
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The  revised  estimate  for  the  entire  cost  of  the  lock  and  dam^  as  presented  in  detail 
in  the  new  project,  is  $325,000.  This  estimate  heing  apparently  a  considerable 
increase  over  previous  ones,  it  is  important,  for  a  proper  understanding  of  the  mat- 
ter, to  present  a  review  of  these  earlier  estimates. 

The  hrst  of  these  estimates  appears  in  MaJor  Miller's  project,  dated  May  14,  1891. 

Lock. — Length  over  all,  339  feet  6  inches;  length  between  quoins,  275  feet;  width, 
50  feet;  lift,  8  feet  6  inches. 

Dum. — A  timber  and  rock  structure  of  11.5  feet  Uft. 

Cost  of  lock  and  dam,  $187,244. 

This  project  was  modified  somewhat  on  the  recommendation  of  General  Comstock 
and  the  above  estimate  was  increased  to  $200,000.  (Annual  Report  Chief  of  Engi- 
neers, 1892,  p.  1742.) 

The  first  important  revision  of  this  estimate  occurred  in  1894,  when  the  whole  sub- 
ject of  the  Osage  Lock  and  Dam  was  exhaustively  reviewed  by  a  committee  of  the 
Missouri  River  Commission,  consisting  of  Major  Allen,  Corps  of  Engineers,  and  Mr. 
R.  S.  Berlin,  in  a  report  to  the  Commission  dated  September  22, 1894.  (Published  in 
minutes  of  Commission  meeting  of  November  28,  1894.)  The  lock  considered  was 
to  be  of  the  following  description : 

Ft.  In. 

Length  over  all 340  6 

Length  between  quoins 276  0 

Width  of  chamber 52  0 

Lift 10  6 

A  needle  dam  was  also  provided  for.  The  following  extract  from  the  committee's 
report  will  show  their  estimate  of  the  cost  of  this  work : 

*^  Estimated  cost  of  the  lock,  including  lockkeeper's  dwelling,  etc.,  according  to 
best  information  at  present  attainable,  $216,000. 

''The  cost  of  the  dam  has  not  yet  been  figured,  but  it  seems  safe  to  assume  that 
it  will  be  sufficient  to  bring  the  total  cost  of  lock  and  dam  and  appurtenances  to 
about  $300,000,  though  these  figures  may  be  modified  one  way  or  the  other  after  pro- 
posals are  received  for  building  the  lock." 

This  estimate  does  not  8e<'m  to  have  been  adopted  by  the  Commission,  because  in 
the  next  annual  report  the  probable  cost  of  the  lock  and  dam  is  thus  stated : 

*'  Based  on  such  data  as  we  now  have,  it  appears  that  the  probable  total  cost  of  the 
lock  and  accessories  will  be  about  $190,000,  and  of  the  dam  about  $75,000,  or  a  total  of 
$265,000,  as  against  the  estimate  oif  $200,000  submitted  in  1892.  For  reasons  above 
given,  this  latter  estimate  could  only  be  regarded  as  approximate." 

The  •*  reasons  "  here  referred  to  relate  to  a  preceding  paragraph  in  the  same  report, 
viz: 

**  In  November,  1894,  a  plane-table  survey  was  made  from  the  site  selected  for  the 
lock  and  dam  to  a  point  about  30  miles  above  to  ascertain  the  additional  amount  of 
land  that  would  be  overflowed,  due  to  a  stationary  dam  of  10.5  feet  lift,  should  the 
river  reach  the  highest  recorded  flood  stage.  The  results  of  this  survey  showed  that 
such  a  dam  would,  at  the  above  stage,  cause  an  additional  overflow  of  636  acres 
within  the  limits  of  the  survey,  or  an  increase  of  about  20  per  cent  in  area  of  land 
flooded.  In  view  of  these  results,  the  Commission  decided  February  11  that  a  mod- 
ification of  the  plans  of  the  dam  to  provide  for  a  stationary  dam  of  less  lift  than 
10.5  feet,  and  upon  this  a  low,  movable  dam  to  bring  the  lift  to  10.5  feet  when  raised, 
would  be  advisable.  It  is  proposed  during  the  current  season  to  make  a  complete 
examination  of  the  site  of  the  dam,  and  to  prepare  new  plans  and  estimates  of  cost 
in  accordance  with  the  above  decision." 

The  dam  provided  for  in  the  above  $75,000  estimate  was  for  a  movable  crest  of  only 
2|  feet  lift,  estimated  to  cost  only  about  $11,000,  and  was  in  no  sense  a  compreliensive 
project,  such  as  was  contemplated  in  the  report  of  the  committee  above  referred  to. 

In  January,  1895,  an  additional  estimate  was  prepared  for  a  movable  dam,  tbc  type 
considered  being  the  Chanoine  Wicket.  This  estimate  was  $182,500.  Substituting 
this  figure  for  $75,000  would  give  as  the  estimated  cost  of  the  lock  and  a  movable  dam 
$372,500.  It  will  thus  be  seen  that  no  estimate  for  a  lock  and  a  movalde  dam  of  any 
comprehensive  pattern  has  ever  been  below  $300,000.  None  of  these  estimates,  how- 
ever, were  ever  acted  upon. 

Subsequent  to  the  date  of  the  Annual  Report  for  1895  it  developed  that  the  founda- 
tion of  the  lock  would  have  to  be  lowered  about  5  feet  for  reasons  fully  explained  in 
the  ])re8ent  revised  project  and  accompanying  papers.  As  nearly  as  can  be  deter- 
mined from  the  correspondence  on  the  subject,  an  estimate  of  the  ndditional  cost, 
which  this  change  of  plan  would  involve,  was  about  $45,000.  With  this  additional 
cost,  the  foregoing  estimates  of  $300,000  and  $372,500  would  become  $345,000  and 
$417,500,  respectively. 

The  changes  authorized  in  the  partial  project  approved  by  the  Chief  of  Engineers 
November  23,  1896  (file  mark  ^1^^),  viz,  a  diminution  of  the  size  of  the  lock,  and 
the  substitution  of  concrete  for  rock  masonry  in  its  construction,  as  well  as  the  pro- 
posed adoption  of  a  less  expensive  type  of  dam,  will  materially  reduce  the  above 
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estiniAted  cost.    The  work  has  now  progressed  far  enough  to  make  possible  a  very 
close  estimate  for  the  entire  work.    This  is  given  below : 

Cost  of  lock. 
Expended  to  March  31, 1897 $117,495.10 

Uncompleted  work. 

Cost  of  masonry  and  foundation  (see  detaibnl  estimate  attached) 55, 986. 08 

Cost  of  fixtures,  appurtenances,  and  miscellaneous  expenditures  pertain- 
ing to  lock 19,224.70 

Dam. 
Cost  of  entire  stmotnre 1 19, 763. 69 

Total 312,469.57 

As  a  safe  amount,  covering  all  contingencies,  the  sum  of  $325,000  is  considered 
ampl^  sufficient  for  the  construction  of  the  lock  and  dam  and  accessories,  and  this 
sum  IS  submitted  as  the  final  estimate  of  the  total  cost  of  the  work.  There  is  now 
available  the  sum  of  about  $62,000,  and  as  the  estimated  cost  of  completing  the 
masonry  of  the  lock  is  about  $56,000,  it  is  hoped  to  accomplish  this  part  of  the  work 
during  the  coming  season. 

As  tne  construction  of  the  dam  will  be  the  work  next  in  order  after  the  operations 
of  the  present  season  are  closed,  it  is  very  important  that  a  recommendation  should 
be  made  to  Congress  either  that  the  entire  sum  necessary  for  its  construction  be 
appropriated  at  once  or  that  the  Commission  be  allowed  to  contract  for  its  comple- 
tion. The  natural  conditions  in  this  part  of  the  river  make  it  particularly  important 
that  this  structure  be  built  in  a  single  season.  From  January  1  to  July  1  it  would 
be  submerged  the  greater  part  of  the  time  with  successive  floods  passing  over  it. 
The  structure  in  a  partially  completed  state  would  inevitably  suffer  much  damage 
and  its  cost  be  thereby  greatly  increased. 

Very  respectfully,  your  obedient  servant, 

IIiRAM,  M.  Chittenden, 
Corps  of  Engineers,  U.  S.  A. 
Lieut.  Col.  Amos  Stickney, 

Corps  of  /engineers,  U.  S.  A., 

President  Missouri  River  Commission. 
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rel>okt  on  filling  and  emptying  locks,  by  james  a.  8eddon,  assistant 

engineer. 

Office  Missouri  River  Commission, 

St.  Louis,  Mo.,  February  fSO,  18S7. 

C4PTAIN:  I  have  the  honor  to  present  the  following  report  on  the  data  of  filling 
and  emptying  looks,  submitted  to  me  for  study : 
Thefollowi] 


ing  is  the  general  equation  of  emptying: 

Figl 
A 


"^ 


V=V2gl5" 


APPENDIX  W  W — REPORT  OF  MISSOURI  RIVER  COMMISSION.      3937 

Taking  it  as  in  Vig,  1  at  any  x>oint  of  time  t^  with  its  correspond ini;  head  on 
emptying  valves  A,  siirfaoe  area  of  the  lock  A  and  area  of  emptying  valves  a,  we 
have  the  following  relations:  

The  ontfiow  is  at  the  rate  of  ma  ^2  g  k^  where  m  corresponds  to  a  coefficient  of 
efflnx  throngh  whatever  forms  or  combination  of  forms  the  emptying  may  be  edVctcd. 
While  any  vol  nine  withdrawn  from  the  lock  is  represented  by  A  .  A  '*.  in  a  dilVeicn- 
tial  interval  of  time,  therefore. 

m.  a.  V2  g  h.  dt,  =  outflow  =A  dh. 
A  2A 

m.a.V2g  '  m.a.v2g  ^ 

but  C  3=  O  as  <  and  h  become  zero  together^  and  the  equation  of  emptying  becomes 


-\'M\\^.lll.\ 


and  the  same  eqnation  holds  for  filling  the  lock,  by  taking  in  that  case  time  and 
head  measured  from  the  level  of  the  lock  full. 


In  this  equation  I  the  first  factor  ^  2   1^^  ^  has  for  the  only  variable  in  it  tlie  head 


h 

h,  and  it  expresses  a  purely  mathematical  relation  between  foree  and  velocity.  It 
may  be  conipnted  once  for  all  throngh  a  range  that  will  cover  the  lift  of  all  locks, 
and  its  value  in  all  at  a  given  point  of  h  is  the  same. 

The  second  factor  <  —  >  expresses  all  that  variation  between  the  volume  to  be 

drained  at  any  level  in  an^  lock  and  the  area  of  the  valve«  thitt  are  designed  to 
drain  it.  It  is  an  expression  wholly  of  the  geometry  of  the  design.  And  as  this 
enters  the  equation  of  time  in  the  ratio  of  these  areas,  it«  value  is  not  affected  by 
the  absolute  magnitude  of  these  quantities.  So  far  as  this  fa(;tor  is  conc(^riied,  a  lock 
may  be  large  or  small  as  long  as  there  is  a  square  foot  of  valve  an^a  to  a  (jiven  number 
of  square  feet  of  lock  surface  to  be  drained,  the  time  of  draining  given  heads  will 
be  the  same. 

The  third  factor  \  —  [  involves  all  that  is  known  or  unknown  of  resistance  to  How 

in  the  different  forms  and  different  types  of  form,  that  have  been  designed,  su mined 
as  it  all  is  in  iit,  generally  termed  the  coefficient  of  efflux  or  discharge;  and  as  this 
is  the  one  unknown  element,  the  study  is  aimed  to  bring  the  values  of  m  in  the 
different  data  into  comparison. 
This  is  most  readily  done  by  bringing  the  observed  times  to  a  time  standard, 

which  corresponds  to  a  fixed  value  of  the  second  factor  ]       [  •    This  is  arbitrarily 

assumed  for  the  standard  as  200,  approximately  a  mean  of  general  practice;  and  it 
is  plain  that  in  any  actual  lock  where  there  was  less  than  200  square  feet  of  surface 
to  each  square  foot  of  valve  area,  the  observed  time  of  draining  between  any  levels 
would   be  correspondingly  shorter  than   the  standard;   while  if  its  actual  value 

of  <  —  >  was  greater  than  200,  its  observed  intervals^of  time  would  be  correspond- 
ingly longer  than  the  standard.  We  have,  therefore,  calling  i  the  standard  tiure, 
and  ^ob$  the  observed  time. 

to6»  :  <=i  :  200  or  t=^^JL^  o  'ob$  U. 

a  A 

By  this  eqnation  all  the  observed  intervals  of  time  were  reduced  to  this  standard 
and  in  what  follows  only  this  standard  time  will  be  generally  referred  to. 

It  may  be  worth  mentioning  that  not  only  is  this  reduction  to  standard  time 
necessary  to  compare  observations  on  different  locks,  but  often  in  the  same  lock  and 
notably  between  filling  and  emptying;  where  there  is  a  batter  in  the  walls  or  tlie 
upper  miter  sill  becomes  exposed,  the  value  of  A  changes,  and  while  in  tilling,  these 
smaller  areae  at  the  bottom  are  filled  with  the  fastest  inflow  and  the  greater  ones  at 
the  top  with  the  slowest;  the  reverse  is  the  case  in  emptying  and  with  identical 
valves,  the  observed  time  of  emptying  from  this  cause  may  be  distinctly  shorter 
than  that  of  filling,  while  the  curves  of  observed  time  have  this  arbitrary  variation 
in  them. 

The  observed  intervals  reduced  to  standard  times  and  summed  from  the  levels  of 
the  lock  full  or  empty,  respectively,  give  from  point  to  point  the  corresponding 

BHO  97 ^247 
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valaes  of  time  and  head  by  observations,  while  from  equation  I,  which  in  standard 

o  — ,  values  may  be  calculated  for  various  assumed 

values  of  m,  and  have  been  so  calculated  and  are  given  in  tabulation,  and  shown 
platted  as  curves  on  PI.  1,  while  the  curves  given  by  the  observations  are  shown 
an  Pis.  II  to  VIII. 

In  some  cases  it  is  stated  that  the  observations  were  not  carried  through  to  the 
exact  point  at  which  the  lock  was  full  or  empty,  while  in  other  cases  it  was  evident 
that  the  same  course  had  been  followed;  this  then  would  onlv  give  the  curve  from 
some  point  above  its  origin  up  to  the  ran^e  of  the  lift  in  the  lock  at  that  time,  and 
to  complete  it  for  comparison  and  study  it  must  be  sketched  into  its  approximate 
origin.  This  is  done  with  sufficient  accuracy  by  adjusting  the  incomplete  curve, 
platted  on  transparent  cross-sec* tion  paper,  over  the  group  of  calculated  curves  of 
Pi.  I,  drawn  from  a  common  origin  and  covering  the  general  variations  in  the  value 
of  m;  where  the  run  of  the  incomplete  curve  as  a  whole  may  be  approximately 
traced  down  to  its  zero. 

By  the  same  process  of  study  in  other  cases  the  interval  of  time  in  the  last  stage 
of  filling  or  emptying  has  been  corrected.  Here,  as  from  ten  to  thirty  seconds  will 
be  required  for  the  last  half-tenth  of  rise  or  fall,  it  is  easy  to  make  considerable 
errors  in  time,  which  in  the  form  of  the  study  effect  the  value  of  time  at  all  points 
of  the  curve.  •  It  is  true,  however,  with  both  of  these  forms  of  correction,  that  the 
original  observation  may  be  right  in  fact,  and  the  appearance  of  error  given  it  by 
the  change  of  head  in  the  upper  or  lower  pool,  which  would  depend  entirely  upon 
the  local  conditions  of  the  waterway.  But  even  where  this  may  be  the  case,  the 
necessity  of  comparison  rec^uires  us  to  bring  the  curve  to  its  zero  at  the  zero  of  the 
averagehead  under  the  action  of  which  it  has  been  formed. 

These  corrections  are  simply  a  J;^  to  the  time  or  head  of  the  last  interval  of  filling 
or  emptying,  and  are  given  with  the  platted  data  in  such  cases^  so  that  if  it  is 
thought  desirable  to  repeat  observations  it  may  be  readily  determined  whether  the 
original  was  a  real  error  or  simply  due  to  a  local  variation  in  head.  They  only  effect 
the  interval  between  the  origin  and  the  first  point  of  the  curve  as  plated — from 
which'^all  other  points  follow,  deduced  from  the  intervals  of  time  and  head  as 
observed. 

PI.  II  shows  the  emptying  of  ten  locks  of  the  Fox  River  canals.  They  are  arbi- 
trarily numbered,  and  all  points  in  the  emptying  curve  of  each  lock  are  indicated  by 
the  corresponding  number,  with  a  fair  curve  sketched  through  them.  The  wholly 
arbitrary  part  at  the  top  during  the  time  that  the  valves  were  being  opened  are 
shown  branching  off  from  these  curves,  and  for  a  further  comparison  the  fair  curves 
are  in  all  cases  carried  up  to  at  least  a  10-foot  head. 

These  locks  are  all  emptied  through  balanced  valves  in  the  lowei*  gates,  with  no 
great  difference  in  the  size  of  the  valves,  as  seen  from  their  number  and  total  area. 
We  might  therefore  expect  to  find  in  all  about  the  same  curve  of  emptying,  and  we 
do  find  this  to  be  the  case  in  Nos.  1,  3,  i,  6,  7,  10,  but  Nos.  9  and  5  show  much  larger 
values  of  time  (smaller  coefficient  of  efflux),  while  8  is  distinctly  smaller  time  than 
the. average,  and  2  is  so  small  that  it  would  seem  that  here  some  mistake  must  have 
been  made  in  the  valve  area. 

With  attention  called  to  these  variations,  the  engineer  in  charge  can  probably 
readily  find  their  explanation  in  his  special  knowledge  of  the  lock.  They  may  be 
features  of  construction,  the  valves  may  not  have  been  fully  opened,  or  there  may  be 
local  characteristics  of  the  waterway  to  account  for  them^  while  the  explanation 
in  connection  with  this  determination  of  the  magnitude  of  its  effect  would  be  most 
interesting  to  the  engineer  engaged  in  such  work. 

PI.  Ill  shows  the  filling  of  the  same  set  of  locks.  Here  but  five  of  them  are  filled 
through  valves  in  the  gat^s,  and  this  group  as  a  whole  shows  a  larger  value  of  time 
than  the  average  of  emptying.  It  covers,  as  may  be  noted  in  a  comparison,  approx- 
imately the  range  between  the  average  and  the  extreme  of  the  emptying  curves.  If 
no  other  explanation  may  be  formed,  it  will  probably  indicate  a  relative  check  to 
inflow  due  to  the  confined  area  of  the  lock.  The  second  group,  where  the  locks  are 
filled  through  chambers  or  culverts,  show  the  marked  increase  in  time  due  to  this 
difference  in  design. 

PI.  IV  shows  the  emptying  and  filling  curves  of  the  Muskingum  River  locks  as 
numbered.  There  seems  to  have  been  some  difficulty  here  in  carrying  the  observa- 
tions to  their  true  levels,  and  in  most  cases  the  final  interval  reqnired  a  correc- 
tion. The  emptying  is  certainly  rapid  for  the  combination  of  valves  and  culverts, 
and,  In  contrast  with  the  slow  filling,  is  very  striking.  The  valves  are  large  in  both 
cases,  but  the  culverts  are  curved  in  emptying  and  have  sharp  corners  in  tilling,  but 
it  hardly  seems  that  this  would  account  for  the  difference.    The  screens  at  the  filling 
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portals  must  have  been  a  serious  resistance,  and  indeed  between  the  first  and  second 
nlUng  of  Lock  No.  6  (numbered  on  curves  6i  and  62)  the  wide  divergence  can  only  be 
accounted  lor  by  the  difference  between  a  clean  and  a  foul  screen. 

PI.  V  shows  the  curves  of  another  series  of  lucks.  Perhaps  here  some  closer 
adjustment  to  the  correct  origin  might  have  been  made ;  in  fact,  the  divergence  shown 
in  filling  can  hardly  be  explained  except  in  this  way.  But  as  the  Erie  locks  were 
only  measured  between  even  feet,  leaving  an  undeterniiued  interval  of  both  time 
and  head  to  the  origin,  no  very  close  adjustment  was  attempted,  and  tbe  other  data 
was  evidently  close  enough  to  fairly  correspond  with  this  in  precision.  True,  No.  5 
emptying  is  wide  of  the  rest,  but  there  through  all  the  period  covered  by  the  four 
upper  points  the  valves  were  being  opened,  so  that  there  is  not  much  of  a  true  curve 
lelt  to  judge  from. 

On  PL  vl  the  locks  of  the  Kentucky  River,  Nos.  1  and  2,  show  the  difference 
between  valves  in  gates  and  culverts,  in  which  the  greater  efficiency  of  the  valves 
in  gates  is  most  marked,  while  No.  3  of  the  Louisville  locks,  also  operated  with  valves 
in  gates,  but  confirms  the  above  conclusion.  The  tilling  and  emptying  curves  of  each 
lock  are  also  showa  here  in  contrast.  However,  in  the  case  of  filling  No.  1,  as  the 
valves  are  only  fully  submerged  through  the  last  three  feet,  the  filling  is  of  course 
more  rapid,  and  its  carve  is  not  comparable  with  the  others.  It  approaches,  as  we 
what  would  be  its  theoretic  form  if  the  valves  were  discharged  into  air— a 


straight  line  of  a  given  inclination  determined  by  their  coefficient  of  etiiux  and  the 
constant  head  of  the  upper  pool  upon  them.  It  serves,  however,  even  in  this  case, 
to  show  that  the  coefficient  ia  distinctly  smaller  in  filling  than  in  emptying,  as  is 
also  markedly  shown  by  the  divergence  of  the  curves  in  the  other  eases. 

As  the  data  furnished  for  the  above  locks  gives  no  difference  in  the  design  for 
filling  and  emptying  we  would  be  led  to  couclude  that  there  was  a  large  element  of 
resistance  to  flow  which  was  a  characteristic  of  filling  alone,  did  not  the  data  pre- 
sented on  PI.  VII  lead  us  to  an  opposite  conclusion.  Here  in  the  Des  Moines  locks 
we  might  have  anticipated  a  slower  filling  through  the  long  culverts  in  the  side 
walls,  but  find  it  for  both  locks  the  same  and  between  the  two  emptying  curves, 
which  with  shorter  culverts  and  the  same  design  show  quite  a  divergence.  While 
again  in  the  Galena  lock,  though  the  filling  valves  are  only  submerged  through 
about  half  the  range,  there  is  enough  to  show  a  close  correspondence  between  tilling 
and  emptying. 

Wo  must  not  conclude  from  the  above  that  there  may  not  be  a  greater  resistance  to 
filling  than  to  emptying,  for  indeed  we  would  expect  the  flow  into  the  lower  pool 
to  be  freer  than  into  the  confined  and  agitated  volume  of  the  lock,  while  taking  the 
data  altogether  there  is  a  decided  preponderance  in  favor  of  this  conclusion.  The 
contrast  here  between  Pis.  VI  and  VII  has  been  mainly  noted  to  show  that  it  is  not 
safe  to  take  the  suggestions  from  a  few  cases  as  a  measure  of  this. 

It  is  thought  that  the  much  more  decided  efi'ects  of  the  different  designs  should 
be  determined  first,  and  these  can  not  be  said  to  be  yet  determined,  for  while 
they  are  the  most  apparent  on  the  data,  we  have  not  enough  general  information  on 
the* subject  of  the  designs  to  explain  the  ditterences  that  perhaps  may  be  easily 
explained,  while  possibly  some  of  the  difterences  can  only  be  explained  by  imper- 
fectly set  valves  or  unknown  obstructions.  With  the  data  freed  from  these  uncer- 
tainties in  the  determination  of  about  the  correct  coefficient  for  given  types 
operated  in  a  waterway  whose  levels  are  not  effected  by  filling  and  emptying,  the 
general  difiereuce  between  filling  and  emptying  would  show  itself  in  its  true  values. 

To  illustrate  the  effect  of  change  in  level  of  the  pools,  the  data  of  the  '♦  800  Lock" 
was  selected,  and  is  presented  on  PI.  VIII.  This  data  was  very  carefully  taken,  the 
levels  in  the  lock  being  determiued  by  the  rise  or  fall  of  a  large  steam  barge,  the 
changes  being  read  with  the  level  from  the  rod,  held  about  at  the  center  of  buoyancy 
of  the  barge,  while  the  time  element  was  measured  upon  an  observatory  chrono- 
graph. At  the  same  time  in  the  case  of  filling  there  was  quite  a  large  oscillation  in 
the  level  of  the  upper  pool,  which  is  shown  in  the  plate  with  the  tilling  curve,  on 
its  corresponding  time  scale,  as  nearly  as  it  could  be  reproduced  from  the  diagram 
of  the  data. 

The  two  levels  are  of  course  identical  at  the  origin  of  the  filling  curve,  the  point 
where  the  lock  is  full,  and  the  standard  times  are  platted  to  their  actual  stages  in 
the  lock  below  this  point,  but  here  this  does  not  correspond  with  the  head  on  the 
filling  valves,  for  the  level  of  the  upper  pool  at  the  same  time  is  below  or  above  this 
point,  by  the  value  in  its  variation  of  the  ordinate  A^i  which  is  platted  to  the  same 
zero  and  the  same  scale  as  k.  The  actual  head  at  any  point  with  which  the  lock  is 
filling  is  therefore  (h — /\h)y  and  this  is  the  head  to  which  the  observed  intervals  of 
time  correspond,  while  in  a  representative  curve  they  should  have  corresponded 
with  A. 

dt  1 

As,  however,^  o'  t^©  time  rate  at  any  point,  varies  as  T/~j^i  the  standard  intervals 


3940      REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

A^  may  be  farther  corrected  to  the  intervals  of  this  representative  curve  /\t  by  the 
proportion 

which,  strictly  speaking,  is  a  differential  equation  to  be  integrated  between  the  lim-     ^ 
its,  but  which  in  the  observed  variation  of  A  ^  to  time  may  be  approximated  alto-     « 
gether  as  closely  as  the  data  justifies  by  taking  the  mean  of  its  value  at  each  end  of    \ 
the  foot  intervals  as  a  mean  for  the  whole  interval,  and  correcting  the  standard 
intervals  of  time  by  this  simple  proportion.    This  has  been  done,  and  through  the 
points  so  corrected  the  filling  curve  is  drawn,  which  is  the  deduced  curve  for  a  fall 
value  of  head  on  filling  valves. 

Points  Q  show  the  corrected  and  A  the  uncorrected  values  of  time  in  this  case, 
and  between  them  the  distortion  due  to  this  change  of  head  may  be  noted.  It  is 
seen  that  a  very  small  excess  of  head,  due  to  momentum  in  the  approach,  through 
the  last  stages  of  filling  serves  to  counterbalance  quite  a  large  deficiency  in  the  ear- 
lier stages,  and  materially  changes  the  shape  of  the  curve  near  the  origin.  It  is  in 
the  direction  of  a  divergence  from  the  form  of  computed  curve  with  a  constant  coef- 
ficient that  has  been  noted  all  through  the  data,  and  which  is  also  thought  to  include 
an  increase  of  coefficient  with  the  small  velocities  in  the  last  stages  of  filling  or 
emptying.  The  two  combine  in  the  same  direction  to  give  a  special  character  to 
this  part  of  the  curve ;  one  element  the  local  phenomena  and  the  other  a  general  law 
of  coefficients,  but  which  can  not  be  satisfactorily  separated  without  fuller  data  on 
this  part  of  the  curve  and  the  changes  of  head. 

Aside  from  the  above,  the  data  as  a  whole  may  be  said  to  show  a  fairly  constant 
coefficient  of  efflux  through  the  greater  part  of  the  range.  The  curves  define  a  very 
regular  law  in  each  case,  and  the  extreme  divergence  of  the  points  in  general  amount 
to  but  a  tenth  or  so  in  level  or  a  few  seconds  m  time,  which  might  be  expect'Od  as 
accidental  errors  of  the  individual  observations;  and  while  there  is  almost  uniformly 
the  noted  divergence  near  the  origin,  and  in  some  cases  continued  through  the  range, 
still  there  is  altogether  enough  parallelism  between  the  actual  and  the  calculated 
curves,  when  taken  in  the  light  of  possible  distortions  from  chan^ng  head,  to  lea<l 
us  to  accept  a  constant  coefficient  as  the  general  character  of  this  flow,  though  of 
course  it  is  understood  that  this  constant  is  but  an  empiric  expression  for  a  slight 
variation,  which  only  generally  begins  to  have  an  appreciable  value  as  we  approach 
the  origin. 

As  an  aid  to  the  study  of  this  general  coefficient  PI.  IX  was  prepared,  where  the 
calculated  curves  of  PI.  I,  in  the  place  of  being  brought  to  a  common  zero  at  the 
origin,  are  brought  to  the  common  zero  at  the  stage  of  10  feet,  up  to  which  value  of  h 
all  the  curves  of  the  datA  were  sketched.  By  superimposing  the  data  upon  such  a 
group  we  have  an  accurate  means  of  estimating  the  actual  coefficient  in  this  part  of 
the  filling  and  emptying  where  it  has  its  least  variation,  and  can  be  but  little  affected 
by  variations  of  head  on  values,  or  errors  of  level  or  time,  that  may  also  materially 
affect  it  below. 

The  coefficient  estimated  in  this  way  is  indicated  by  ffio,  and  its  value  is  given  upon 
the  various  observed  curves ;  while  mo  upon  the  same  curve  is  the  constant  coefficient, 
which  is  equivalent  as  a  whole  in  time  to  the  observed  curve  at  this  10-foot  stage. 
It  is  estimated  by  superimposing  the  data  upon  the  group  of  PI.  I  and  interpolat- 
ing the  Vcalue  of  m  that  it  reaches  at  a  10-foot  value  of  h.  While  with  the  transparent 
plates  of  the  study  these  data  could  be  superimposed  at  will,  in  blue  prints  it  is  not 
BO  easy ;  and  simply  to  illustrate  the  process  a  number  of  the  curves,  lettered  A  to  F, 
are  shown  dotted  upon  those  groups  of  Pis.  I  to  IX. 

But  turning  from  the  nature  of  this  variation  to  actual  valuer  of  it,  we  can  not  bu  t  be 
struck,  in  even  a  glance  at  the  data,  at  the  wide  range  that  is  found  between  difterent 
cases.  Brought,  as  all  these  observations  are,  on  to  a  standard-time  scale,  where  the 
divergence  expresses  only  a  difference  in  the  coefficient  of  efflux,  we  see  differences, 
say  at  a  stage  of  10  feet,  where  in  some  cases  the  value  is  more  than  two  and  a  half 
times  as  great  as  in  others,  and  in  making  his  plans,  whatever  purpose  an  engineer 
might  have  in  mind  here,  it  would  seem  possible  that  in  this  range  he  might  miss  his 
purpose  by  as  much  as  100  per  cent. 

It  is  true  that  this  question  is  not  now  an  important  one  with  many  of  the  locks, 
but  it  may  be  with  some,  and  may  come  to  be  with  others.  The  few  minutes' delay 
to  a  single  boat,  even  in  a  difference  between  four  and  eight  lockages  an  hour,  is  of 
no  great  moment;  but  where  at  any  time  this  limitation  of  its  service  may  cause  a 
block  to  traffic,  it  is  a  different  thing,  and  here  it  begins  to  have  a  magnitude  whose 
value  can  only  finally  be  measured  by  the  cost  of  a  second  lock. 

It  would  therefore  seem  desirable  to  get  together  in  small  sketches  to  ^o  with  these 
data  the  details  of  the  different  designs  for  filling  and  emptying,  and  thiS;  with  such 
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information  as  can  be  obtained  of  special  cases  like  those  that  have  been  noted  as 
reqnirinc:  farther  explanation,  will  give  the  engineer  at  least  a  basis  from  which  to 
make  a  »ir  estimate  of  what  his  lock  will  do. 

In  case  any  of  the  observations  were  to  be  repeated  or  a  closer  study  of  the  form 
of  the  curve  near  the  origin  was  to  be  made,  the  following  method  of  observation  is 
unggei^ted :  In  the  place  of  a  gauge  use  the  rise  or  fall  of  a  barge,  as  in  the  case  of 
the  Soo  Lock.  This  could  probably  be  most  conveniently  done  by  reading  the 
changes  with  a  level  from  a  tape  suspended  at  the  center  and  plumbed  to  a  vertical. 
It  would  hv  best  in  this  case  to  call  oven  intervals  of  time — say  every  ten  seconds — 
and  at  each  call  of  time  have  the  tape  read  and  recorded.  This  would  practically 
eliminate  all  error  in  the  time  observation  and  give  a  simaltaneous  observation  of 
the  stage  in  the  lock,  so  far  as  the  average  of  the  area  covered  by  the  barge  wouM 
represent  it.  The  calling  of  time  might  begin  approximately  at  the  beginning  of 
opening  the  valves  (exact  coincidence  in  the  beginning  is  of  no  importance  here), 
while  at  the  end,  as  soon  as  motion  had  stopped,  the  man  at  the  level  should  call 
this  to  the  timekeeper,  and  the  fraction  of  an  interval  there  be  recorded.  In  case 
there  was  a  restricted  waterwiiy,  a  ||^auge  above  or  below  the  lock  should  be  read  at 
intervals  to  give  the  coincident  varmtiou  of  head,  as  in  the  data  of  the  800  Lock. 

With  data  so  taken,  the  intervals  of  time  reduced  to  the  standard,  and  in  case  of 
any  variation  further  corrected  to  a  constant  head  of  pool,  as  in  the  Soo  data,  when 
surnmed  for  total  time  and  platted  to  the  corresponding  observed  elevations,  would 
give,  in  comparison  with  the  group  of  curves  on  PI.  I,  the  value  and  the  character 
of  the  actnal  coefficient  of  effiux  in  the  lock  with  great  accuracy^  and  could  hardly 
fail  to  develop,  in  its  comparison  with  other  data,  a  fairly  definite  series  of  values 
for  the  coefficients  corresponding  to  different  types  of  design. 

Since  the  plates  were  made  up,  several  sets  of  observations  have  been  received  that 

are  not  included  in  this  study,  and  in  the  process  a  number  of  locks  where  there  was 

hut  a  small  lift  were  not  considered,  since  between  the  opening  of  the  valves  and 

the  final  level  there  was  but  little  data  from  which  to  determine  a  regular  coefficient. 

Very  respectfully,  your  obedient  servant, 

Jamks  a.  Seddon,  Aasistant  Engineer, 

Capt.  Hiram  M.  CniTTKNDEN, 

Corpf  of  Engineer  By  U,S.A,f 

Secretary  Miaaouri  River  CommiaHan, 
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CKMSKT  TESTS  BY  MR.  F.  B.  MAI.TBY,  ASSISTANT  ENGINEER. 

St.  Louis,  May  SO,  1897. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  the  results  of  experi- 
ments made  with  cement  to  determine  the  adhesion  of  Portland  and  natural  to  each 
other  when  mixed  at  the  same  time;  also  the  results  of  some  experiments  made  with 
concrc-te  bars. 

Neat  cement  of  the  two  different  kinds  was  mixed  separately  and  placed  in  the 
opposite  ends  of  the  same  briquet  mold. 

The  two  cements  were  kept  apart  by  a  knife  blade  placed  as  near  the  center  of  the 
mold  as  possible,  until  the  mold  was  filled.  The  knife  was  then  withdrawn  and  the 
cement  firmly  pressed  and  rammed  into  the  mold.  Thirty-six  briquets  of  various 
combinations  of  cement  were  made.  Tiiey  were  allowed  to  stand  in  air  twenty-four 
hours  and  in  water  six  days,  and  then  broken.  Not  a  single  specimen  broke  through 
the  joint,  but  in  every  instance  the  break  was  in  the  natural  cement,  sometimes  as 
mnen  as  one-fourth  inch  from  the  Joint,  showing  that  the  adhesion  of  the  two  cements 
was  greater  than  the  strength  of  the  weaker  cement. 

By  the  kind  permission  of  Mr.  M.  L.  Holman,  water  commissioner  of  St.  Louis,  the 
experiments  were  made  at  the  city  testing  laboratory,  at  2322  Clark  avenue,  by  Mr. 
A.  S.  Ferguson,  who  is  in  direct  charge. 

The  appliances  and  methods  used  are  those  of  the  best  modern  practice,  and  as  all 
the  cements  used  by  the  city  in  the  water,  sower,  and  street  departments  are  t^^sted 
here,  the  assistants  are  thoroughly  experienced  in  the  necessary  manipulations  for 
making  accurate  testn.  For  these  reasons  I  have  great  confidence  in  tno  reliability 
of  the  results  attained. 
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The  following  table  sliows  the  breaking  strain  per  square  inch  of  the  vftrious 
specimens : 


Viica  and 

Star 
Sti'tlinnr. 

LoiiiHvill«< 
and  Stnr 
Stetlinor. 

260 
264 
25U 
230 
296 
244 
276 
266 

1 
lA)uiHvilIe 
and  Atlaa. 

250 
230 
234 
228 
224 
250 

LoiiiBville 

and 

Saylor. 

LouisAille 

and 
Medusa. 

250 
248 
280 
282 
274 
246 

234 
280 
240 
266 
278 
268 
296 
310 
286 
272 

260 
260 
262 
262 
230 
254 

a  273 

a  260. 8 

a  234. 7 

a  254. 3 

a263.S 

a  A  verago. 

All  the  Lonisville  wns  from  the  same  mill  (J.  Hulme).  A  number  of  cimcret-e  bars 
wore  niiulo  in  molds  6  by  6  hy  27  inclios  long,  and  kept  for  varions  lengths  of  time. 
The  concrete  was  made  of  cement  (weighed),  Osage  Kiyer  sand,  and  Osage  River 
gravol. 

The  sand  is  a  very  good  one,  being  perfectly  clean  and  sharp,  bat  contains  possibly 
a  little  more  than  the  ordinary  proportion  of  tine  particles;  it  contains  37  percent 
of  voids.  The  gravel  is  a  very  clean,  hard,  water- worn  flint,  containing  37  per  cent  of 
voids. 

An  inspection  showed  the  concrete  made  of  natural  cement  to  be  very  unsatisfao- 
tory  for  use  in  constructing  lock  walls. 

To  determine  the  adhesion  of  the  two  kinds  of  concrete,  several  bars  were  made 
with  one-half  made  of  Portland  and  one-half  of  natural  cement.  The  joint  was 
made  as  near  the  center  of  the  mold  as  ]>ossibIe,  but  no  smooth  joint  was  made.  On 
the  other  hand,  care  was  taken  that  the  two  kinds  of  concrete  should  interlock,  and 
were  thoroughly  rammed  together.  All  concrete  was  mixed  with  as  much  wat«r  as 
it  wonld  hold  without  quaking,  and  was  thoroughly  rammed  with  an  iron  rammer 
weighing  about  10  pounds.  The  molds  were  thoroughly  soaked  in  water  before  being 
used.  They  were  put  together  with  screws  so  that  they  could  be  taken  away  fVom 
the  bars  without  disturbing  them.  The  bars  were  ke]>t  moderately  moist  for  about 
a  week  aft-er  making  them,  and  were  kept  under  cover  from  the  sun  for  the  entire 
time.  The  attached  table  gives  the  results  of  15  bars  which  were  broken.  Nos.  6, 
6, 10,  and  13  were  eouibiuation  bars;  none  of  them  broke  through  the  joint,  showing 
that  the  joint  was  stronger  than  the  weaker  c(merete.  Nos.  4,  7,  11,  and  12  were 
Louisville  bars,  made  respectively  at  the  same  time  as  above  combination  bars,  and, 
with  the  exception  of  Nos.  4  and  5,  the  combination  bars  were  the  strongest.  Nos. 
1,  2,  and  3  are  bars  of  Portland  concrete  made  in  theoretical  proportions  neces- 
sary to  just  fill  the  voids  in  the  sand  and  gravel.  Nos.  1  to  8,  inclusive,  were  made  of 
unscreened  Osage  sand;  Nos.  9,  12,  13,  and  15  of  unscreened  Meramec  River  sand, 
which  is  considerably  finer  than  Osage  sand.  Some  question  having  been  raise<l  as 
to  the  cHect  of  fine  sand,  Nos.  10,  11,  and  14  were  made  of  sand  screened  to  pass  a 
No.  20  and  be  retained  on  a  No.  30  s<Teen.  No.  15  is  a  bar  made  of  Portland  cement 
in  proportion  of  1-4-9.5.    * 

The  proportions  given  are  for  parts  of  packed  cement  weighing,  for  natural,  75 
pounds,  and  for  Portland,  10^1  pounds  p(T  cubic  foot,  and  for  parts  of  loose  sand  and 
gravel.  It  is  realized  that  a  much  larger  number  of  tests  should  be  made  in  order 
to  draw  any  definite  conclusions  as  to  the  relative  Htreugth  of  varions  cement  con- 
cretes, but  it  is  hoped  that  the  list  attached  may  be  of  some  value. 
Very  respectfully,  your  obedient  servant, 

F.  B.  Maltby,  AssUiani  Engineer. 
Capt.  Hiram  M.  Chittenden, 

Corps  of  KngineerSy  l\  8.  A., 

Secretary  MUeoiiri  liiver  CommiisUm, 
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ANNUAL  RBPORT  Q 


a  bouiin  October  31. 
■    ^  -  ■    r  13. 


Captaih;  I  have  the  boiior  to  report  o 
River  ilnrinf;  the  fnll  of  1896. 

In  ILe  office  tln^ro  were  pltitted  tliirtsen  sheets  nni 
of  the  survey  of  the  Ooaconaile  lliver  in  1»)5.     These  sJicoti 
Tiver  betweeu  Indian  Hend  oiiil  Arlington,  Mo,     They  nru 
sail  profiles,  nnd  are  all  inked  with  the  exception  of  huchui 
whicli  are  indicnted  In  pencil. 

The  ace  II  111  u  lot  lull  of  materials  at  the  month  of  the  river 
Tlie  coiistTiiclion  of  a  barge  wua  be(;iin  September  I  iitid  cotu]> 

The  barKe  built  ii  60  feet  long,  15  feet  10  inchoa  beam,  and  lit  iiichcB  deep, 
The  deck,  bottom  pianhinK,  and  (Tonwnk'H  are  of  yellow  pine;  the  I'nimeH,  bnicing, 
snd  all  inside  work  of  white  pine;  and  the  end  blocks  and  nosing  nf  oak.  It  was 
<lesifn>ed  for  carrying  rock  over  shoal  water,  and  for  that  l-eason  was  built  shallow, 
which  neccssitared  a  longitudinal  hulkhenil.  It  waa  only  rci|iii red  iu  loading  that 
the  greateet  weight  bo  jmt  nt  the  ends.  It  was  fitted  with  one  Providence  band 
capstan. 

While  the  barge  was  being  built  u  force  was  put  to  work  qnarrying  rotk  and  get- 
ting out  logH  at  Hocks  Itar,  This  work  waa  completed  when  thu  barge  was  ready 
for  use,  and  the  nuarry  force  waa  sent  to  Womlpecker  Island  whilo  a  scparuh!  force 
iraa  engaged  in  the  conatrnction  work  at  Docks  liar. 

The  season's  field  work  conninted  in  the  construction  of  dikes  to  direct  the  water 
»t  ahoAls  and  in  the  rcmovul  of  snags. 

The  dikes  are  built  of  cribs  filled  with  rock  and  backeii  with  rork  on  either  side. 
The  backing  on  the  pocket  aido  of  dike  is  laid  on  willonu.  'ITie  cribs  arc  bnilt  of 
30-foot  logs  with  cross  pieces  S  feet  from  each  end,  notched  in.    The  width  of  cribs 
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is  5  feet  inside.  The  logs  are  from  6  inches  to  10  inches  in  diameter,  and  the  notch- 
ing does  not  close  the  spac^^s  between  them  by  from  4  inches  to  6  inches,  so  that  a 
crib  of  four  logs  on  a  side  is  about  4  feet  in  height.  Tlie  logs  arc  drift  bolted  together 
at  the  four  comers  of  each  crib,  three-fourths  inch  sqnare  drift  bolts  being  used  at 
first,  and  afterwards  three-fourths  inch  round  with  upset  heads.  At  the  center  of  j 
each  crib  there  are  three  4-inch  cross  sticks  notrhod  into  and  spiked  to  the  lowest  |! 
longitudinal  logs,  forming  a  narrow  floor,  intended  to  assist  in  sinking  the  crib,  i 
Stakes  were  driven  5  feet  apart  in  the  line  of  the  down-stream  side,  or  current  side, 
of  the  proposed  dike.  The  cribs  were  built  on  the  shore  and  dragged,  with  the  aid 
of  the  current,  to  place  against  the  row  of  stakes.  Where,  as  was  tne  case  at  Wood- 
pecker Island,  some  of  the  cribs  were  6  feet  high  they  were  built  on  a  barge  and 
launched  from  it  into  place.  The  cribs  could  not  be  floated  to  place  without  the 
afisistanoe  of  current  unless  they  were  low,  as  the  logs  used  were  heavier  than  water. 
The  cribs  when  in  place  were  filled  with  rock,  one-man  size  being  used,  finished  with 
smaller  rock  on  top.  Willows  were  forced  to  the  bottom  against  the  up-stream  side, 
or  inclosing  side,  of  dike,  and  rock  placed  on  them.  Rock  was  also  placed  on  the 
down-stream  or  current  side  of  dike,  piled  nearly  to  the  surface  of  the  water  and 
sloping  naturally. 

liock%  liar,  2\  miles  above  the  month. — This  is  the  first  shoal  from  the  mouth  of  the 
river  over  which  there  is  a  marked  fall.  Just  below  the  mouth  of  First  Creek,  1 
mile  from  the  mouth  of  the  Gaaconade  River,  there  is  rather  shoal  water;  but  at  a 
low  stage  there  is  no  appreciable  fall  and  the  point  has  not  been  reported,  within 
my  knowledge,  as  being  troublesome. 

At  Bocks  Bar  there  had  been  built,  some  years  ago,  a  dike  from  the  right  bank, 
extending  to  within  120  feet  of  the  present  left  bank  and  ending  in  a  75-foot  spur 
upstream.  This  season  there  was  shoal  water  just  above  the  end  of  the  spur.  The 
water  was  not  as  low,  however,  as  in  November,  1895,  at  which  time  there  was  a  bar 
out  of  water  immediately  above  the  end  of  the  spur,  and  the  main  body  of  water 
flowed  between  it  and  the  spur,  whipping  around  the  latter  in  a  direction  nearly  at 
right  angles  to  the  direction  of  the  stream  above  and  below. 

The  work  done  at  this  point  consisted  in  building  a  dike  as  an  extension  to  the 
existing  spur,  running  it  directly  upstream,  and  in  making  repairs  to  the  old  dike. 
The  new  dike  is  260  feet  in  length.  The  height  varies  from  2  feet  to  5  feet,  it«  top 
being  about  1  foot  above  the  level  of  the  water  in  the  pocket  at  the  stage  of  water 
of  the  time  of  building,  which  was  moderately  low.  The  last  crib  was  placed  at 
an  angle  of  30^  with  the  direction  of  the  lirst  240  feet  of  dike,  longing  a  funnel- 
shaped  entrance  for  the  water  into  the  channel  made  between  the  bank  of  the  river 
on  the  left  and  the  dike,  followed  by  the  bar,  on  the  right.  This  channel  is  100  feet 
in  width  for  a  length  of  900  feet.  Below  this  the  channel  widens  to  150  feet  when 
the  end  of  the  bar  and  quiet  water  is  reached,  llie  fall  in  the  first  330  feet  was  1 
foot  September  9,  1896,  the  total  fall  from  pool  to  pool,  a  distance  of  1,600  feet, 
being  1.2  feet.  October  19,  1896,  the  fall  in  the  first  330  feet  was  1.1  feet,  and  the 
fall  from  pool  to  pool  1.5  feet. 

Bocks  Bar  being  the  first  point  above  the  mouth  of  the  river  at  which  there  is  a 
marked  fall,  the  fall  here  depends  upon  the  stage  of  wat^r  in  the  Gasconade  River 
and  in  the  Missouri,  so  that  often  there  is  no  fall  at  Bocks  Bar,  owing  to  backwater 
from  the  Missouri  River.  At  a  low  stage  of  the  Missouri  the  water  of  the  Gasconade 
flows  throngh  the  channel  at  Bocks  Bar  with  great  velocity.  The  shoal  forms  a 
natural  dam,  holding  the  water  in  tlio  river  above.  In  the  improvement  of  this 
shoal,  as  in  every  other,  the  idea  was  to  maintain  this  dam  system  and  merely  direct 
the  water  through  one  channel,  lessen  the  slope  by  distributing  the  fall  over  a 
greater  length,  and  gain  the  greatest  depth  possible  for  the  quantity  of  water  it  was 

I  practicable  should  flow.  Too  great  a  quantity  flowing  over  any  one  shoal  would 
ower  the  water  in  the  pool  and  on  the  shoal  above. 

Steamers  are  obliged  to  use  a  line  over  Bocks  Bar  when  the  Missouri  River  is  low. 

There  were  used  on  the  new  dike  170  cubic  yards  of  rock,  and  in  repairing  the  old 
dike  22  cubic  yards  of  rock. 

Woodpecker  Island,  11  miles  above  the  mouth. — At  this  point,  several  years  ago,  there 
was  a  wooded  island  in  the  river  with  apparently  an  equal  volume  of  water  flowing 
on  either  side.  The  left  bank  channel  had  been  cut  off  by  a  dam.  The  island, 
which  was  wooded,  was  wearing  away  at  the  time  the  dam  was  built  and  now  is  a 
gravel  bar.  There  is  a  small  break  round  the  end  of  the  dam,  but  the  right  bank 
channel,  though  swift,  contains  good  wat^r  until  the  foot  of  the  bar  is  reached, 
when  it  comes  against  the  main  left  bank  of  the  river  and  again  leaves  it  to  break 
into  four  channels  separated  by  gravel  bars. 

The  work  done  at  this  point  consisted  in  cutting  off  the  two  right  bank  channels 
by  a  dike  or  w^ing  dam  running  from  the  right  bank  of  the  river,  which  is  the  left 
side  of  another  island,  diagonally  upstream  to  the  central  bar.  This  dike  is  560  feet 
in  length.  The  depth  for  200  feet  midway  is  6|  feet,  the  de))th  for  the  remaining 
length  varies  from  6^  feet  to  2  feet,  the  last  60  feet  being  built  on  the  bar,  at  the 
time  oat  of  water.    On  these  last  60  feet  willows  were  laid,  forming  a  mat  aa  a 
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iKittniii  to  tbe  cribs  and  extending  on  botb  sides^  before  tbe  rock  wan  placed.  Tbe 
fulling  leaves,  drifting  into  tbe  pocket  formed  by  tbe  bank  and  the  dike,  were 
filling  tbe  crevices  in  the  dike  and  rapidly  making  it  tight  at  the  time  of  leaving  it. 
Tbe  reHultaut  channel  enters  on  the  left  oif  the  point  of  the  dike  and  follows  it  nntil 
deep  water  is  reached. 

Six  hundred  and  seventy-five  cnbic  yards  of  rock  was  used  in  this  dike.  The  fall 
here  from  pool  to  pool,  a  distance  of  3,400  feet,  was  2.5  feet,  October  6,  1896. 

Stake  Shoalf  9  nUles  above  the  mouth, — At  this  point  tbe  channel  is  straight.  The 
water  leaves  the  quiet  pool  above,  enters  between  two  gravel  bars,  and  flows  over 
the  8boal  at  a  width  of  250  feet  and  for  a  length  of  1,300  feet  before  the  pool 
below  is  reached.  The  aim  at  this  point  was  to  narrow  tbe  entnmce  of  the  water 
onto  the  shoal  and  to  train  it  along  a  longitudinal  dike  nntil  tbe  pool  below  was 
reached.  A  dike  was  begun  on  the  right  bank  near  the  foot  of  the  shoal,  and 
curried  upstream  200  feet,  complete  except  as  to  backing.  The  project  calls  for 
1,100  feet,  which  would  carry  the  dike  to  the  head  of  tbe  shoal.  There  were  logs 
prepared  for  600  feet  of  crib  work,  and  100  cubic  yards  additional  rock  was  qnar- 
rie<i.     The  fall  at  this  shoal  from  pool  to  pool,  a  distance  of  1,300  feet,  is  1.7  feet. 

Removal  of  Bnags. — Snags  were  removed  during  the  season  from  Pryors  Bend  and 
points  l>elow.  Bryors  Bend  is  a  stretch  of  river  3  miles  in  length,  the  lower  end  of 
which  is  30  miles  from  the  mouth  of  the  river.  It  is  diflScult  of  navigation,  particu- 
larly to  rafts,  on  accoiuit  of  its  circuitous  course,  the  swift  current,  due  to  a  fall  of 
7  feet  in  it«  length,  and  to  the  snags  which  lodge  more  easily  in  the  bend  than  at 
any  other  point  on  the  river. 

The  total  numl>er  of  snags  removed  was  91,  of  which  82  were  taken  from  Pryors 
Bend.    There  were  10  overhanging  trees  cut  and  20  drift  trees  cut. 

Tbe  snagging  party  was  in  the  field  from  October  20  to  November  12,  operating 
tw€*nty-one  working  days. 

I^jurveys  were  made  at  Bocks  Bar,  two;  Stake  Shoal,  Woodpecker  Island,  Upper 
Turnpike,  and  Brandts  Shoal. 

Cost  of  building  barge $391.26 

Cost  of  dike  construction $1,  773. 09 

Coat  of  removal  of  snags $261.44 

Cost  of  surveys k $22. 37 

Total  quantity  of  rock  quarried cubic  yards..  1,077 

Cost  of  quarrying  rock,  per  cnbic  yard $0.6013 

Total  number  of  linear  feet  of  dike  built feet..  1,020 

Cost  of  dike  construction,  per  linear  foot $1.7383 

Table  of  expendituree. 


Quarrying  1.077  yanlit  rock 

CoiMtruc-ting  1.020  feet  dike  (less  rock). 

VAm»\ met  iiig  barge 

Removing  Mungs 

Repairiug  plant 

SupplieH  iiHcd 

Materiala  on  hand 

lIoviDg  plant 

Sur\ey  8 

Siipe  rint  endence 

Ofhre  work 

Care  of  plant 

CoDiit ruction  incidentals 


Augnst  pay  roll 


Total  labor.... 

Hire  of  bnrgi* 

Towing  barge 

Traveling  expenses. . 
liaterials  parcbased . 


Labor 


Total  expenditure 


Labor. 


$611.91 

1,102.00 

140. 19 

242. 25 

6.25 


78.87 
22.  37 
440.00 
1S2. 00 
01.50 
01.50 


3,010.90 
128. 14 


Materials. 


$35.71 
83.60 

251.07 
19.19 


4.49 
73.50 


3, 145. 04 


30.00 

5.00 

0.55 

158.38 


667.55 
3, 145. 04 


3, 812.  59 


Very  respectfully,  your  obedient  servant, 

Capt.  H.  M.  Chittenden, 

Carpe  of  Engineer 8j  U.  S,  A.^ 

Secretary  Missouri  River  Commission, 


L.  P.  Butler,  Assislani  Engineer. 
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project  for  constrxtction  of  lock  and  dam  no.  1,  a  i'  blien- 

nekes  shoal,  osage  river,  missoitri. 

Missouri  Hiver  Commission, 

Office  of  the  President, 

St.  Louis,  Mo,j  May  18,  lSf)7. 

General  :  I  Lave  the  honor  to  transmit  herewith  a  complete  project* 
for  the  coiistrnction  of  Lock  and  Dam  No.  1,  Osage  River,  Missouri,  sub- 
mitted by  Capt.  U.  M.  Chittenden,  which  has  been  approved  by  the 
Missouri  River  Commission  in  all  of  its  general  features,  reserving 
decision  upon  the  plans  for  operating  machuiery  and  the  kind  of  cement 
to  be  used  in  concrete  constructions  until  a  later  date,  and  leaving  to 
Captain  Chittenden's  discretion  the  details  of  construction. 

Approval  is  respectfully  requested. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Lieut.  Col.  of  Engineers, 
President,  Missouri  River  Commission. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

May  24,  1897. 

Respectfully  referred  to  The  Board  of  Engineers  for  examination, 
report,  and  recommendation. 
To  be  returned. 

John  M.  Wilson, 
Brig.  Oen.,  Chief  of  Engineers,  U.  8.  Army. 

[Second  indorsement.] 

The  Board  of  Engineers, 
New  Yorlc  City,  June  24,  1897. 

Respectfully  returned  to  the  Chief  of  Engineers,  with  report  of  The 
Board  of  Engineers,  dated  June  23, 1897. 

G.  L.  Gillespie, 
Colonel,  Corps  of  Engineers,  Senior  Member  Present. 


PROJECT  OF  CAPT.  HIRAM  M.  CHITTENDEN,  CORPS  OF  ENGINEERS. 

The  revised  project  for  the  construction  of  Lock  and  Dam  No.  1,  as 
at  present  approved  by  the  Missouri  liiver  Commission  and  the  Chief 
of  Engineers,  covers  only  the  following  points: 

(1)  Dimensions  of  lock,  220  by  42  feet. 

(2)  Use  of  concrete  in  construction. 

53)  Lower  miter  sill  fixed  at  reference  94  feet. 
Dhe  completed  project  for  the  lock  as  herewith  submitted  covers  the 
following  additional  points: 

(4)  Reference  of  upper  miter  sill  103  feet. 

(5)  Filling  valves  t<)  be  in  miter  sill  wall  under  gate.    (Pis.  HI,  V,  VL) 

(6)  Emptying  valves  in  lower  gate.    ,'Pl.  VII.) 

(7)  Top  of  main  walls  at  120  fvet. 

(8)  Top  of  head  walls  at  128  feet  (above  flood  height). 


"Drawings  not  printed. 
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(9)  Foundation  on  piles ;  timber  grillage  under  walls;  concrete  floor 
3  feet  thick  under  chamber,  with  piles  (4  feet  centers)  cut  ofl'eveu  with 
top  surface,  and  notched  to  make  good  contact  with  concrete.     (PI.  III.) 

(10)  Underflow  in  river  bed  to  be  cut  oft'  by  Wakefield  piling  under 
miter  wall  down  to  reference  75  feet,  or  by  such  other  means  as  may  be 
found  most  effective  when  work  is  done. 

(11)  Foundation  to  l>e  drained  so  as  to  relieve  any  possible  leakage 
from  upper  pool. 

(12)  Sections  of  walls,  and  all  other  details,  as  in  drawings.  (lUs. 
Ill  to  VII.) 

PROJECT  FOR  DAM. 

(13)  The  dam  is  to  be  built  in  ten  75-foot  sections,  separated  by  9 
piers,  10  by  30  feet  at  base,  with  tops  at  reference  120  feet.     (PL  II.) 

(14)  The  dam  is  to  rest  on  a  pile  foundation  and  is  to  consist  of  a 
fixed  weir  and  a  movable  crest.    (1*1.  VIII.) 

(15)  References:  Top  of  foundation,  97.5  feet;  top  of  fixed  weir,  109 
feet;  crest  of  movable  dam  up,  IIG  feet. 

(16)  The  underflow  of  the  river  is  to  be  cut  oft",  if  possible,  down  to 
reference  75  feet,  the  same  as  under  the  lock. 

(17)  Materials  are  wood,  iron,  and  concrete. 

(18)  Details  and  general  plans  as  in  drawings.     (Pis.  VIII  to  XIII.) 

DETAILED  DESCRIPTION  OF  LOCK. 

Length  over  all,  275  feet  3  inches. 

Length  between  quoins,  220  feet. 

Breadth  of  foundation,  70  feet. 

Width  of  lock  chamber,  42  feet. 

Height  of  main  lock  walls,  27  feet. 

Height  of  head  walls  of  lock,  35  feet. 

Thickness  of  head  walls,  10  feet. 

Thickness  of  foot  walls,  14  feet  at  base,  11  feet  9  inches  at  top. 

Thickness  of  main  walls,  14  feet  at  base,  5  feet  at  top. 

Foundation  rests  on  piles.  Beneath  the  walls  the  piles  are  3i  feet 
apart.  Upon  them  is  placed  a  timber  grillage,  consisting  of  10  by  10 
inch  yellow  pine  timbers,  surmounted  by  a  floor  of  4-inch  oak  plank. 
Between  the  walls,  forming  the  floor  of  the  lock,  is  a  layer  of  concrete 
3  feet  thick.  It  extends  2  feet  under  the  walls.  The  piles  under  the 
chamber  are  cut  off  level  ii^ith  the  floor  of  the  lock  and  the  concrete  is 
put  in  between  them.  Tlie  piles  are  notched  in  order  to  attbrd  a  more 
secure  hold  for  the  concrete.  Tlie  concrete  has  a  bearing  surface  of 
about  9  sqiiare  feet  on  each  pile  and  the  piles  are  spaced  4  feet  from 
center  to  center.  It  is  believed  that  any  upward  pressure  beneath  the 
concrete  would  have  to  pull  the  piles  before  it  could  move  the  floor. 

The  necessity  for  this  floor  is  to  prevent  leakage  from  the  lock  when 
the  water  within  it  stands  above  the  level  of  the  lower  pool,  and  to 
prevent  leakage  into  the  lock  should  it  become  necessary  to  pump  out 
the  interior  for  repairs. 

All  leakage  from  the  upper  pool  is  cut  oft',  as  far  as  possible,  by  a  row 
of  Wakefield  piling  beneath  the  upper  miter  sill  wall,  extending  down 
to  reference  75  feet,  the  reference  of  the  lock  floor  being  93  feet.  But 
the  nature  of  the  river  bed  is  such  that  water  will  find  its  way  under 
considerable  pressure  to  the  ground  under  the  lock.  To  i)revent  any 
evil  effects  from  this  pressure  the  foundation  is  thoroughly  drained. 
Immediately  below  the  concrete  of  the  foundation  is  a  natural  layer  of 
heavy  clay  from  1  to  2  feet  thick.  Beneath  this  is  waterbearing  gravel, 
which  is  the  place  where  the  water  pressure  will  develop.    To  relieve 
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tiiis  pressure  a  trend)  will  be  let  down  into  tliis  layer  just  below  the 
row  of  sbeet  piling  (see  drawing),  and  will  be  filled  witb  broken  stone. 
It  will  communicate  witli  a  draiupipe  extending  along  the  lock  wall  on 
the  shore  side  and  with  the  lower  pool  on  the  river  side.  Along  each 
side  of  the  lock,  at  intervals  of  ^0  feet,  holes  about  2  feet  in  diameter 
will  be  Buuk  iufco  the  gravel  stratum  and  cased  with  Bewer  pipe.  These 
will  communicate  ou  the  shore  side  with  the  drainpipe  and  on  the 
river  side  with  the  lower  pool.  By  this  means  any  tendency  to  develoji 
pressure  beneath  the  foundation  is  prevented,  for  relief  is  at  onco  given 
through  this  connection  with  the  lower  pool. 

The  look  is  to  be  filled  through  six  culverts  in  the  upper  miter-sill  wall. 
They  are  closed  by  wickets  at  their  upper  end,  three  being  operated 
firom  each  side  on  a  single  axis.  The  drawings  make  these  details  cicnr. 
The  cross-section  area  of  the  filling  culverts  is  about  61  square  feet, 
calcalnted  to  fill  the  loch  with  a  lift  of  16  feet  in  three  minutes,  includ- 
ing time  of  opening  valve*.  The  space  above  the  culverts  is  protecte<l 
from  drift  by  a  grating. 

The  lock  is  to  be  emptied  through  wickets  in  the  lower  gates  similar 
to  those  now  in  use  on  the  Kanawha  River. 

The  head  walls  of  the  lock  are  carried  up  to  128  feet,  so  as  to  act  a^ 
a  guard  in  time  of  flood  and  prevent  a  current  through  the  lock. 

The  gatea  are  similar  in  general  design  to  those  in  use  on  the  Kana- 
wha Itiver,  and  present  no  features  of  special  importance. 

Through  the  upper  miter  Rill  wall  are  carried  the  pipes  for  operating 
the  movable  dam.  (Seedescriptionofdam.)  The  inlet  culvert  and  valve 
for  filling  the  chamber  of  the  first  section  of  the  dam  is  in  river  wall  of 
the  lock  opposite  the  upper  gate.     (See  drawing.) 

All  other  details,  it  is  believed,  are  fully  illustrated  in  the  drawings. 

In  the  matter  of  the  choice  of  cement  for  nse  in  the  concrete  ma.sonr.v, 
it  is  requested  that  tlie  final  decision  be  left  open  nntil  certain  experi- 
ments described  below  can  be  made.  It  is  proposed  to  use  both  Port- 
laud  and  natural  cements  for  this  work.     For  all  that  portion  of  the 


tle^atiyi  (?0' 


105  Slimlivd  low  W3 


masonry  below  standanl  low  water  (105  feet)  a  good  natural  cement 
will  be  used.  This  portion  of  the  work,  being  subject  neither  to  the 
action  of  frost  nor  to  the  abrasion  of  bonts,  nor,  to  any  considerable 
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extent,  to  the  action  of  currents,  the  qualities  of  hardness  and  strength 
are  of  secondary  importance.  Mass  being  here  the  desideratum,  there 
is  no  reason  to  doubt  that  a  natural  cement  concrete  will  answer  every 
purpose. 

For  that  portion  of  the  walls  above  105  feet  one  of  the  two  arrange- 
ments shown  in  the  accompanying  cutsis  proposed.  If  experiments  now 
in  progress  show  that  a  section  along  the  general  line  of  union  of  the 
two  kinds  of  concrete  possesses  a  strength  equal  to  or  greater  than  the 
weaker  concrete,  then  the  arrangement  in  Cut  (1)  is  recommended.  If, 
on  the  other  hand,  it  results  that  such  a  joint  is  weaker  than  a  similar 
section  of  natural  cement  concrete,  the  arrangement  shown  in  Cut  (2) 
is  proposed.  Very  careful  experiments  with  concrete  blocks  are  now 
in  progress,  and  will  be  continued  until  it  is  settled  whether  or  not  a 
good  bond  can  be  secured  between  contiguous  masses  of  Portland  and 
natural  concretes  when  deposited  at  the  same  time. 

The  saving  in  cost  by  the  use  of  natural  cement  will  be  considerable. 
K  the  lock  were  built  all  of  Portland,  it  would  cost  $20,000  more  than 
if  all  of  natural  cement.  If  built  on  the  plan  of  Cut  (2),  it  will  cost 
$9,000  more  than  if  all  of  natural  cement.  If  built  on  the  plan  of  cut 
(1),  it  will  cost  less  than  $3,000  more  than  if  all  of  natural  cement. 

It  is  therefore  recommended  that  the  arrangement  shown  in  Cut  (I) 
be  approved,  subject  to  the  results  of  pending  investigations,  and  that, 
if  these  results  are  unfavorable,  then  the  arrangement  shown  in  Cut 
(2)  be  adopted. 

THE  DAM. 

Necessity  for  a  movable  structure. — The  reason  which  led  to  the  adop- 
tion of  a  movable  dam  for  the  site  of  Lock  No.  1,  Osage  Kiver,  was  that 
the  high-water  cross  section  at  this  point  may  be  contracted  as  little  as 
possible.  In  order  to  make  the  pool  of  the  dam  extend  to  the  most 
favorable  point  for  the  construction  of  Lock  No.  2,  should  such  a  lock 
ever  be  built,  the  crest  of  the  dam  should  stand  not  lower  than  116  feet. 
The  contraction  of  waterway  resulting  from  a  fixed  structure  of  this 
height  would  be  such  as  to  cause  a  rise  in  the  flood  yilane  above  the 
lock  of  3.08  feet  above  its  level  in  the  natural  condition.  (PI.  XV.) 
With  a  movable  dam,  as  proi>osed,  this  rise  in  the  flood  plane  is  reduced 
to  less  than  1  foot.  The  topography  of  the  valley  above  the  dam  is 
such  that  a  difference  of  2  feet  in  the  flood  plane  of  the  river  will  rep- 
resent a  considerable  acreage  of  overflow,  and  the  damages  which  such 
an  overflow  would  represent  would  probably  be  much  greater  than  the 
extra  cost  of  a  movable  dam  over  that  of  a  fixed  structure. 

Detailed  descriptioii  of  (Jam. — The  dam  rests  on  a  pile  foundation 
(PL  VIII),  surmounted  by  a  timber  grillage  on  which  rests  a  water- 
tight floor  of  4  inch  plank.  The  second  row  of  piles  on  the  upstream 
side  consists  of  triple- thickness  sheet  piling  reaching  entirely  across  the 
river  on  a  line  with  the  sheet  piling  under  the  lock.  It  extends  down- 
ward to  reference  75  feet  and  will  cut  ott'  the  underflow  of  the  river  for 
25  feet  beneath  the  river  bed.  The  foundation  of  the  dam  proper  is 
25.5  feet  broail,  and  the  structure  forming  the  apron  of  the  dam,  also 
resting  on  piles  and  joined  to  the  main  foundation,  is  10.5  feet  wide, 
giving  a  total  breadth  of  base  of  42  feet. 

The  greatest  i)0ssible  relief  of  the  dam,  or  difference  in  elevation 
between  the  upper  and  lower  pools,  is  IG  feet.  This,  however,  as 
explained  in  the  discussion  on  the  strains  of  the  gate,  can  very  rarely 
occur.  In  fact,  when  the  present  work  of  opening  a  direct  connection 
between  the  Osage  River  and  the  Missouri  near  Cote  Sans  Dessein  is 
finished,  the  lower  pool  can  not  fall  below  105  feet  during  the  naviga- 
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tion  season,  giving  a  relief  of  only  11  feet.    In  the  lireparation  of  these 

glaus,  however,  and  in  deterniiniug  the  strains  upon  the  gate,  a  possi- 
le  maximum  relief  of  IG  feet  has  been  assumed. 

Upon  the  foundation  just  described  rests  an  iron  framework  consist- 
ing of  two  parts,  MLNOPD  and  DEFG,  which,  with  the  concrete  mass 
HIJK,  forms  the  tixed  weir.  The  arrangement  of  these  frames  is  shown 
in  detail  in  the  drawings.  The  frames  DEFG  occur  every  5  feet  The 
frames  LMNOPD  occur  every  2^  feet. 

The  frame  LMNOPD  forms  the  lower  wall  of  the  chamber  AZQ  and 
sustains  the  pressure  on  the  concave  surface  D^Q.  It  also  supports  the 
upper  end  of  the  apron  Kit';  and,  when  the  gate  is  closed  for  repairs, 
it  supports  also  a  part  of  the  weight  of  the  gate  and  the  pressure  on 
the  bulkhead  VWX. 

The  frame  DEFG  supports  the  movable  part  of  the  dam  and  forms 
the  upper  wall  of  the  chamber.  The  wooden  partitions  DK^  and  WZ 
are  water-tight. 

The  concrete  mass  HLJK  forms  the  impervious  barrier  of  the  fixed 
weir  and  supplier  the  weight  necessary  to  the  stability  of  the  whole 
structure. 

The  apron  of  the  dam,  like  the  main  structure,  rests  upon  piles,  and 
is  not  liable  to  undermining  from  the  agitation  of  the  water  below  the 
dam.  Its  construction  is  fully  illustrated  by  the  drawings.  The  S]>aee 
beneath  it  is  left  vacant,  except  as  tilled  with  backwater  from  below,  or 
with  the  sediment  that  may  collect  there.  The  escape  of  water  from 
the  chamber  at  Q  and  from  the  interior  of  gate  at  B  passes  into  this  space. 

The  superstructure,  or  movable  portion  of  the  dam,  is  a  sector  of  a 
circle  in  cross  section.  The  arc  subtended  is  67°  30'.  It  consists  of  an 
interior  iron  framework  A'  W  C,  with  a  wooden  exterior  ABC.  The 
upper  face  AB  is  air-tight,  the  lower  face  is  water-tight,  and  tlie  cylin- 
drical face  is  air-tight  about  two-fifths  of  the  distance  from  0  to  B. 
The  ends  of  each  section  of  the  gate  are  closed  and  air-ti^ght  from  C 
down  to  a  line  shown  in  fig.  2,  PI.  XIV.  The  gate  is  held  by  the  hinge 
A,  of  which  a  full-sized  drawing  is  given  on  PI.  IX.  When  the  gate  is 
in  operation  it  is  supported  by  water  pressure  and  by  the  pin  A.  When 
not  in  operation  it  falls  into  the  chamber  AZQ.  and  rests  against  the 
stop  Z.  The  other  details  of  the  structure  are  readily  understood  from 
the  drawings. 

The  triangular  space  DEll  is  a  longitudinal  culvert  by  which  water 
is  conveyed  to  or  from  the  chamber  AZQ.  In  order  that  the  pressure 
of  the  water  may  be  applied  to  or  withdrawn  from  the  face  AB  of  the 
gate  uniforndy  throughout  its  entire  length,  the  connection  between 
the  chamber  AZQ  and  the  culvert  DEII  consists  of  a  narrow  opening, 
ZQ',  extending  the  entire  length  of  the  gate.  Its  entire  area  slightly 
exceeds  that  of  DEII. 

The  piers  (PI.  XI)  separating  the  sections  contain  the  culverts  and 
valves  by  which  the  sui)x^ly  of  water  to  the  chamber  AZQ  is  controlled. 
A  rectangular  culvert  3  by  4  feet  enters  centrally  from  the  upper  end 
of  each  pier  and  passes  out  at  the  lower  end.  Jt  is  intersected  at  the 
center  of  the  pier  by  a  cross  culvert  of  trapezoidal  cross  section,  but  of 
the  same  area.  A  heavy  iron  girder,  embedded  in  concrete  at  the  ends, 
cuts  both  culverts  in  two  diagonally  at  their  Junction,  so  as  to  restrict 
communication  through  the  upstream  culvert  to  the  chamber  to  the 
right  of  the  pier,  and  that  through  the  downstream  culvert  to  the  cham- 
ber to  the  left  of  the  pier.  The  culverts  are  closed  by  sliding  valves 
operated  by  oil  cylinders  atttuated  from  shore. 

The  operation  of  the  gate  is  as  follows:  The  outlet  valve  being  closed, 
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the  inlet  valve  is  opened.  The  head  of  the  upper  pool  is  brought  to 
liear  on  the  lower  surface  AB  of  the  gate.  As  shown  in  the  discussion 
on  the  strains  in  the  gate,  there  is  always  a  sufficient  head  to  raise  the 
gate  except  in  a  certain  contingency  to  be  considered  further  on.  As 
the  gate  rises  and  approaches  its  normal  position  when  up,  it  is  not 
brought  to  rest  by  a  stop,  but  by  closing  the  inlet  valves,  or,  automat- 
ically, by  the  escape  of  water  at  Q'.  RQ  is  a  gate  2  J  feet  long.  (PI.  X.) 
There  are  seven  of  these  to  each  section.  Their  combined  free  space  for 
the  flow  of  water  is  about  10  square  feet.  The  area  of  the  inlet  culvert 
is  12  square  feet.  When  Q'  passes  above  Q,  water  begins  to  escape,  and 
the  outflow  increases  the  farther  the  gate  rises.  By  the  time  Q'  reaches 
B  the  outflow  through  the  gate,  with  the  leakage  at  other  points,  will 
fully  equal  the  inflow,  and  the  gate  will  cease  to  rise.  By  gradually 
closing  the  inlet  valve  the  gate  will  settle  back  to  its  normal  position 
when  Q'  is  just  below  Q.  The  valve  is  then  left  in  this  position,  and 
the  friction  of  the  gate  will  preserve  a  balance  of  forces.  Ordinarily 
the  gate  would  be  stopped  by  the  operator  when  it  has  reached  its  normal 
height,  but  in  case  of  inadvertence  or  carelessness  no  harm  can  result, 
for  the  gate  will  come  automatically  to  rest  without  shock  or  sudden 
stop,  as  just  explained. 

The  contingency  already  referred  to,  when  there  will  not  be  sufficient 
initial  head  U)  raise  the  gate,  is  fully  considered  in  the  discussion  on 
the  strains  in  the  gate.  The  air  necessary  for  the  expulsion  of  suffi- 
cient water  from  the  interior  of  the  gate  to  give  it  the  requisite  buoy- 
ancy to  rise  in  still  water  is  supplied  through  a  2inch  pipe  leading 
from  each  section  to  an  air  pump  on  shore.  These  pipes,  with  those 
conveying  oil  to  the  valve  cylinders,  are  buried  in  the  concrete  mass, 
as  shown  in  the  drawings.  The  operating  room,  or  house  to  cover  the 
air  and  oil  pumps,  will  be  located  close  to  the  head  walls  of  the  lock 
on  the  shore  side. 

For  the  purpose  of  making  repairs  to  any  section,  the  bulkhead 
VWX  (PI.  VIII)  may  be  erected,  supported  by  the  frame  DEFG  and 
by  the  gate  through  the  struts  CX  and  SW.  The  gate  is* supported  at 
A  and  by  braces  resting  on  the  apron  and  against  the  ciroumference  of 
the  gate.  By  closing  the  upper  valve  and  opening  the  lower,  the 
structure  is  uncovered  down  to  the  level  of  the  lower  pool.  By  closing 
the  lower  culvert  also  and  applying  a  pump,  the  entire  structure  is 
rendered  accessible. 

The  gate  will  never  be  kept  up  after  the  upper  pool  reaches  stage 
120  feet.  The  piers  will  not  form  obstructions  to  drift,  as  drift  does 
not  begin  to  run  in  the  river  until  they  are  entirely  submerged.  At 
such  times  their  location  will  be  marked  by  buoys  for  the  information 
of  i)ilot8. 

The  cost  of  the  dam,  with  a  liberal  allowance  for  every  item,  is  a 
trifle  under  $120,000,  or  $140  per  linear  foot. 

For  a  comparison  of  the  probable  cost  of  this  form  of  gate  with  that 
of  other  forms,  the  following  exam])les  are  cited: 

Dam  at  Lock  No.  7,  Oreat  Kanatvha  River, — (Authority,  Col.  Peter 
C.  Uains,  Corps  of  Engineers.)  Elevation  of  bed  of  river,  535  feet; 
low  water,  539.6  feet;  crest  of  dam,  550.5  feet;  type,  Clianoine  wicket; 
cost,  $270  per  linear  foot^  The  relief  of  this  dam,  both  above  low 
water  and  above  the  bed  of  the  river,  is  very  nearly  the  same  as  at 
Lock  No.  1,  Osage  Eiver. 

Lumbermen's  dam  in  Minnesota. — (Authority,  A.  O.  Powell,  United 
States  assistant  engineer,  who  prepared  the  estimates.)    Common  bear- 
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trap  type;  head  of  dam,  10  feet.  Estimated  cost,  $280  per  linear  foot. 
Big  Sandy  RiveVj  Kentucky. — (Authority,  Board  of  EngiDeer  Offi- 
cers— Craigbill,  Lockwood,  Turtle.)  Type,  Poiree  ueedles;  length  of 
dam  about  300  feet;  clear  height  of  crest  above  sill  of  navigable  pass, 
13  feet;  estimated  cost,  $93,029.26.  (Annual  Report  Chief  of  Engin- 
eers, 1892,  p.  2108);  cost  per  linear  foot,  $310. 

Hiram  M.  Chittenden, 

Captain  of  Engineen. 


report  of  the  board  of  engineers. 

The  Board  of  Engineers, 
New  York  City^  June  23 j  1897. 

General:  In  reply  to  your  indorsement  of  May  24, 1897,  The  Board 
of  Engineers  has  the  honor  to  state  that  it  has  examined  the  project 
submitted  by  Capt.  H.  M.  Chittenden,  Corps  of  Engineers,  for  the 
construction  of  Lock  and  Dam  No.  1,  Osage  River.  This  project  was 
forwarded  with  request  for  your  approval  by  Lieut.  Col.  Amos  Stickney, 
Corps  of  Engineers,  president  of  the  Missouri  Kiver  Commission,  with 
the  statement  that  the  Commission  had  approved  it  in  all  of  its  general 
features. 

In  examining  the  project  and  making  its  recommendations  The  Board 
of  Engineers  has  acted  with  the  understanding  that  its  opinion  has 
been  requested  solely  upon  the  novel  features  of  the  dam  proposed  and 
not  upon  the  question  whether  the  improvement  as  a  whole  is  a  desir- 
able one,  nor  upon  points  of  foundations,  levels,  material,  etc.,  upon  all 
of  which  no  opinion  can  be  formed  without  a  personal  knowledge  of  tlie 
locality.  From  the  action  of  the  Missouri  lliver  Commission  it  may 
safely  be  assumed  that  the  constructive  details  are  suited  to  local 
requirements. 

As  stated  in  the  memoir  descriptive  of  this  project  (see  page  3949),  a 
dam  IC  feet  in  height  above  extreme  low  water  in  the  lower  pool  is  neces- 
sary in  order  to  pool  the  water  to  the  required  distance  upstream.  A 
fixed  dam  is  not  regarded  as  desirable  since  it  would  unduly  raise  the 
flood  level  above.  On  this  account  Captain  Chittenden  recommends  a 
dam  consisting  of  a  fixed  concrete  portion  9  feet  high  supporting  a  mov- 
able portion  which  can  be  raised  by  the  hydrostatic  head  to  the  full 
height  of  16  feet  above  extreme  low  water  below.  The  movable  portion 
is  a  novel  modification  of  the  drum  weir.  A  detailed  description  is  given 
in  the  memoir  and  the  accompanying  illustrative  plate  (see  page  3947). 
The  whole  dam  relies  for  its  stability  mainly  upon  the  concrete  mass  of 
the  fixed  portion,  which  rests  ui)on  a  flooring  supported  by  piles  and 
grillage.  With  proper  care  in  construction  to  insure  no  leakage  between 
the  concrete  and  floor,  this  part  of  the  dam  possesses  ample  stability 
against  overturning.  Proper  precautions  against  sliding  can  readily  be 
taken. 

The  movable  dam  is  built  in  lengths  of  75  feet,  separated  by  piers  in 
which  the  valves  of  the  operating  culverts  are  placed.  Captain  Chit- 
tenden states  that  it  can  be  raised  by  a  head  which  is  normally  obtain- 
able at  times  of  low  water,  and  estimates  that  it  will  respond  to  a 
pressure  of  less  than  1  foot.  In  the  unusual  case  of  its  being  drowned 
by  backwater  from  the  Missouri  at  times  when  the  discharge  of  the 
Osage  is  small,  provision  has  been  made  to  raise  it  mechanically  by 
pumping  air  into  the  drum.    The  pipe  through  which  the  air  is  pumped 
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bfts  a  diameter  of  2  inches,  and  must  serve  not  only  to  convey  the  air 
under  pressure  to  raise  the  drum,  but  to  relieve  the  internal  pressures 
by  letting  air  in  and  out  when  the  gate  is  worked  by  the  hydrostatic 
head.  It  is  believed  that  there  is  but  one  such  pipe  for  each  section  of 
the  dam  75  feet  long.  It  is  possible  that  freer  communication  for  the 
air  should  be  provided  in  order  to  allow  sufficiently  quick  and  easy 
operation.  This  fa^t  will  be  developed  in  the  experiments  which  are 
proposed. 

Captain  Chittenden  states  that  a  model  on  a  scale  of  one* third  natural 
size  has  already  been  built,  and  has  worked  satisfactorily.  He  states 
further  that  should  his  plans  meet  with  approval  a  short  section  of  full 
size  will  be  built  at  the  sight  of  the  dam  to  develop  any  latent  defects 
in*  the  design.  The  Boa^  of  Engineers  considers  the  dam  sound  in 
principle  and  especially  well  adapted  to  a  locality  where  it  may  be 
placed  on  the  crest  of  a  fixed  weir  to  increase  the  height  of  the  latter. 
For  such  service  it  preserves  to  a  great  degree  the  advantages  of  the 
drum  weir  whUe  avoiding  its  one  notable  disadvantage,  that  of  the  deep 
and  expensive  foundation  usually  necessary.  Accepting  Captain  Chit- 
tenden's estimate  of  say  $140  per  linear  foot  as  accurate,  the  cost  of  the 
dam  as  proposed  will  not  be  greatly  in  excess  of  a  reasonable  estimate 
for  a  fixed  dam  of  similar  relief  and  foundation,  while  much  below  the 
ordinary  cost  of  a  movable  dam. 

The  Board  recommends  the  design  of  the  dam  for  approval,  and  con- 
siders it  advisable  that  exx^eriments  should  be  made  with  a  full- sized 
model,  as  proposed  by  Captain  Chittenden,  before  undertaking  the  final 
ooDStmction. 
Bespectfolly  submitted. 

Henry  M.  Egbert, 
Colonelj  Corps  of  Engineers. 
G.  L.  Gillespie, 
Colonelj  Corps  of  Engineers. 
H.  M.  Adams, 
Major y  Corps  of  Engineers. 
John  G.  D.  Knight, 
Major ^  Corps  of  Engineers. 
H.  F.  Hodges, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 

Note.— The  project  as  recommended  by  the  Missouri  Eiver  Commis- 
sion and  by  the  Board  of  Engineers  was  approved  by  letter  of  the  Chiet 
of  Engineers,  dated  June  29, 1897,  with  the  understanding  that  experi- 
ments will  be  made  with  a  full-sized  model  before  final  construction  is 
nndertakeiu 


KSmiATES. 

SBVIBW  OF  PREVIOUS  K8TIMATBS  AND  TABULATED  STATEJfEXT  UPON  WHICH  PRESENT 

ESTIMATE  IS  BASED. 

loasmoch  m  the  final  eetimate  of  the  cost  of  Look  and  Dam  No.  1,  Osage  River, 
SB  submitted  with  the  present  revised  project,  is  apparently  largely  in  excess  of  pre- 
Tions  estimates,  it  will  be  of  interest  to  present  a  condensed  summary  of  the  earlier 
estimates. 

SIfa  97 ^248 
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The  first  of  these  estimates  appears  in  M%jor  Miller's  project  dated  May  14, 1891. 

Look. — Length  over  all,  339  feet  6  inches;  length  between  qaoins,  275  leet;  width, 
50  feet;  lift,  8  feet  6  inches 

Dam. — A  timber  and  rock  stmctore  of  11.5-feet  lift. 

Cost  of  look  and  dam,  $187,244. 

This  project  was  modified  somewhat  on  the  recommendation  of  General  Comstook, 
and  the  above  estimate  was  increased  to  $200,000  (Annual  Report  Chief  of  Engineers, 
1892,  p.  1742). 

The  first  important  revision  of  this  estimate  oocnrred  in  1894,  when  the  whole  sub- 
ject of  the  Osage  lock  and  dam  was  exhaustively  reviewed  by  a  committee  of  the 
Missouri  River  Commission,  consisting  of  Mf^or  Allen,  Corps  of  Engineers,  and  Mr. 
R.  S.  Berlin,  in  a  report  to  the  Commission  dated  September  22, 1894.  (Published  in 
minutes  of  Commission  meeting  of  November  28,  1894). 

The  lock  considered  was  to  be  of  the  following  description: 

Ft.  In. 

Length  over  all 34^  6 

Length  between  quoins 276  0 

Width  of  chamber 62  0 

Lift 10  6 

A  needle  dam  was  also  provided  for.  The  following  extract  from  the  committees 
report  will  show  their  estimate  of  the  cost  of  this  work : 

''Estimated  cost  of  the  lock,  including  lock  keeper's  dwelling,  etc.,  according  to 
best  information  at  present  attainable,  1^16,000. 

''The  cost  of  the  dam  has  not  yet  been  figured,  but  it  seems  safe  to  assume  that  it 
will  be  sufficient  to  bring  the  total  cost  of  lock  and  dam  and  appurtenances  to  about 
$300,000,  though  these  figures  may  be  modified  one  way  or  the  other  after  proposals 
are  received  for  building  the  lock." 

This  estimate  does  not  seem  to  have  been  adopted  by  the  Commission,  because  in 
the  Annual  Report  the  probable  cost  of  the  lock  and  dam  is  thus  stated : 

"Based  on  such  data  as  we  now  have,  j^t  appears  that  the  probable  total  cost  of 
the  lock  and  accessories  will  be  about  $190,000,  and  of  the  dam  about  $75,000,  or  a 
total  of  $265,000  as  against  the  estimate  of  $200,000  submitted  in  1892.  For  reasons 
above  given  this  latter  estimate  could  only  be  regarded  as  approximate." 

The  "reasons"  here  referred  to  relate  to  a  preceding  paragraph  in  the  same 
report,  viz : 

"  In  November,  1894,  a  plane-table  survey  was  made  from  the  site  selected  for  the 
lock  and  dam  to  a  point  about  30  miles  above  to  ascertain  the  additional  amount  of 
land  that  would  be  overflowed,  due  to  a  stationary  dam  of  10.5- feet  lift,  should  the 
river  reach  the  highest  recorded  flood  stage.  The  results  of  this  survey  showed  that 
such  a  dam  would,  at  the  above  stage,  cause  an  additional  overflow  of  636  acres 
within  the  limits  of  the  surrey,  or  an  increase  of  about  20  per  cent  in  area  of  land 
flooded.  In  view  of  these  results,  the  Commission  decided,  Februarr  11.  that  a 
modification  of  the  plans  of  the  dam  to  provide  for  a  stationary  dam  of  less  lift  than 
10.5  feet,  and  upon  this  a  low,  movable  dam  to  bring  the  lift  to  10.5  feet  when 
raised,  would  be  advisable.  It  is  proposed  during  the  current  season  to  make  a 
complete  examination  of  the  site  of  the  dam,  and  to  prepare  new  plans  and  estimates 
of  cost  in  accordance  with  the  above  decision." 

The  dam  provided  for  in  the  above  $75,000  estimate  was  for  a  movable  crest  of 
only  2^  feet  lift,  estimated  to  cost  only  about  $11,000,  and  was  in  no  sense  a  compre- 
hensive project  such  as  was  contemplated  in  tne  report  of  the  committee  above 
referred  to. 

In  January,  1895,  an  additional  estimate  was  prepared  for  a  movable  dam,  the 
type  considered  being  the  Chanoine  wicket.  This  estimate  was  $182,500.  Substi- 
tuting this  figure  for  $75,000  would  give,  as  the  estimated  cost  of  the  lock  and  a 
movable  dam,  $372,500.  It  will  thus  be  seen  that  no  estimate  for  a  lock  and  a 
movable  dam  of  any  comprehensive  pattern  has  ever  been  below  $300,000.  None  of 
these  estimates,  however,  were  ever  acted  upon. 

Subsequent  to  the  date  of  the  Annual  Report  for  1895  it  developed  that  the  founda- 
tion of  toe  lock  would  have  to  be  lowered  about  5  feet  for  reasons  fully  explained  in 
the  present  revised  project  and  accompanying  papers.  As  nearly  as  can  be  deter- 
mined from  the  correspondence  on  the  subject,  an  estimate  of  the  additional  cost 
which  this  change  of  plan  would  involve  was  about  $45,000.  With  this  additional 
cost  the  foregoing  estimates  of  $300,000  and  ^72,500  would  become  $345,000  and 
$417,500,  respectively. 

The  changes  authorized  in  the  partial  project  approved  by  the  Chief  of  Engineers 
November  S,  1896,  viz,  a  diminution  of  the  size  of  the  lock  and  a  substitution  of 
concrete  for  rock  masonry  in  its  construction,  as  well  as  the  propased  adoption  of  a 
less  expensive  type  of  dam,  will  materially  reduce  the  above  estimated  cost.    The 
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work  has  now  progressed  far  enoagh  to  make  possible  a  very  close  estimate  for  the 
entire  work.    This  is  given  below : 

Cost  of  lock. 
Expended  to  March  31, 1897 $117,496.10 

Unoampleied  work, 

Coet  of  masonry  and  foondation  (see  detailed  estimate  attached) 56, 986. 08 

Cost  of  fixtures,  appurtenances,  and  miscellaneous  expenditures  pertain- 
ing to  lock 19,224.70 

Dam. 
Coet  of  entire  structure 119,763.69 

Total 312^469.57 

As  a  safe  amount  coTeriug  all  contingencies,  the  sum  of  $325,000  is  considered 
amply  sufficient  for  the  construction  of  the  lock  and  dam  and  accessories,  and  this 
sum  is  submitted  as  the  iinal  estimate  of  the  total  cost  of  the  work.  There  is  now 
available  the  sum  of  about  $62,000,  and  as  the  estimated  cost  of  completing  the 
masonry  of  the  lock  is  about  $56,000,  it  is  hoped  to  accomplish  this  part  of  the  work 
during  the  coming  season. 

Ettimate  of  coat  of  computing  concreU  moBonry  of  Lock  No,  i,  Osage  Biwer,  Miitouri, 

Pumping $4,000.00 

Excavatrag 2,500.00 

Driving  Wakefield  piling 500.00 

Cutting  off  piles  in  foundation 500.00 

Putting  in  timber  foundation,  67,000  feet,  at  $10 670.00 

148,488  feet  B.M.  lumber  lor  forming,  at  $20 2,949.76 

7,417  yards  cement  (National  cement),  aft  $2.74  per  yard  for  material 20, 322. 58 

1,325  ^ards  cement  (Portland  cement),  at  $4.74  per  yard  for  material 6, 280. 50 

Krectmgand  removing  forms,  at  75  cents  per  yard 6,554.25 

l^boT,  mixing  and  depositing  concrete),  at  $1 .50  per  yard 13, 108. 50 

Superintendence .* 5,000.00 

62, 385. 59 
Credit  by  material  on  hand : 

Cement $3,509.62 

Sand 3,009.53 

Gravel 4,970.00 

11,489.15 

50,896.44 
Contingencies,  10  per  cent 5,089.64 

Total 55,986.08 

April  2, 1897. 

Fixture»f  appurtenanceSj  and  miscellaneous  expenditures  2yertaining  to  lock  and  ground8. 

Lock  gates  and  maneuvering  apparatus  for  same $7, 500. 00 

Quoin  casings  and  heel  posts 427. 00 

Filling  valves  and  maneuvering  gear 470. 00 

Screen 160.00 

Miter  sills,  framing  and  placing 150.00 

Guide  pier  above  lock 690.00 

Riprapping  slope  adjacent  to  lock  walls 1,080.00 

Purchase  of  additional  ground,  moving  lock-keeper's  house,  building  ware- 
house, surfacing  and  grading  grounds,  fencing,  and  similar  expenses 5, 000. 00 

Superintendence 2,000.00 

17, 477. 00 
Ten  per  cent  for  contingencies  and  general  exprnses 1, 747. 70 

Total 19,224.70 

April  8, 1897. 


3956      REPORT   OP   THE   CHIEP   OP  ENGINEERS,  U.  8.  ARMT. 

B$Hmate  of  co9i  of  movahle  dam  at  Lock  No,  1,  Osage  River,  MieeouH. 

347,941  pounds  iron,  at  4^  cents,  erected $15, 736. 34 

4,114  yards  concrete,  at  $7 28,798.00 

10,000  yards  excavation,  at  $1 10,000.00 

Backfilling,  2,000  yards,  at  50  cents 1,000.00 

Oak  lumber,  220,500  feet  B.M.,  at  $30,  in  place 6,615.00 

Yellow-pine  Inmber,  180,232  feet  B.  M.,  at  $28,  in  place 6, 046. 00 

l,386oakpiles,20fe<^t  long,  at  $7,  driven 9,702.00 

840  linear  feet  Wakefield  piling,  109,000  feet  B.  M.,  at  $25 2, 725. 00 

Driving  same 2.520.00 

20  manipulating  valves,  at  $175,  complete 3,500.00 

Pomps,  machinery,  and  piping 5,000.00 

Power  honse 2,000.00 

CofTerdam 2,000.00 

Superintendence 9, 500. 00 

15  per  cent  for  general  and  contingent  exiienses 15, 621. 35 

Total 119,763.69 

April  2, 1897. 


MOVABLE  DAM* 
DISCUSSION  OF  STRAINS. 

It  is  assumed  that  extreme  low  water  at  Lock  and  Dam  No.  1,  as  affected  by  recent 
works  of  rectification  in  the  Missouri  Riv^  near  the  mouth  of  the  Osage  River,  may 
fall  to  reference  100  feet.*  At  such  a  stage  the  flow  of  the  Osage  would  probably 
not  be  much  more  than  enough  to  overcome  leakage  through  the  lock  and  dam,  and 
the  water  in  the  upper  pool  would  not  stand  sensibly  above  the  crest  C  (fig.  1). 

As  the  discharge  of  the  river  increases,  the  stage  in  the  lower  pool  increases  very 
rapidly  at  first,  and  more  slowly  afterwards,  but  gains  constantly  upon  the  stage  in 
the  upper  pool.  The  following  table  shows  the  relative  stages  of  the  two  poolH 
from  extreme  low  water  to  the  point  where  the  lower  pool  reaches  reference  116  and 
the  gate  is  completely  drowned  out: 

Upper  pool.  Lower  pool, 

116  (extreme  low  water)  100 

117  (1  foot  on  crest)  107. 5 

117. 5  (1.5  feet  on  crest)  108. 5  (reaches  A). 

1 18  (2  feet  on  crest)  109. 4 

119  (3  feet  on  crest)  111 

120  (4  feet  on  crest)  112. 6 

121  (5  feet  on  crest)  114. 1 

122  (6  feet  on  crest)  115. 6 

122. 3  (6.'8  feet  on  crest)  116     (reaches  C). 

Let  X  represent  height  of  upper  pool  above  C. 
Let  y  represent  height  of  lower  pool  above  A. 
The  simultaneous  values  of  x  and  y  are  therefore^ 


X— 0 

Sf=0 

«— 1 

y=0 

x=1.6 

Sf=0 

«=2 

y-0.^ 

ar— 3 

y=2.6 

X— 4 

y=4.1 

x=5 

y=5.6 

x=6 

y~7.1 

x=6.3 

y =7. 5  crest  of  gate. 

•  standard  low  water  is  at  about  105  feet. 
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Th«  greatest  strain  which  it  is  nossible  to  bring  upon  the  pin  A  will  occur  when 
the  upper  and  lower  pools  reach  those  stages  which  develop  the  maximum  moment 
abont  A.    The  general  equation  lor  this  downward  moment  is  as  followa: 

If  —  AC^v^ACxAC  ^  AC  y'  ,t\ 

^--^^-r        2         ^"T  ""  6  8in«  600  W 

In  which 

1  

AC  =  8.6,  ^.^gQ  =  1.15,  and  AC '  =  7.5.    Reducing^ 
w      8.6»  ^  8.6«  X  7.5      1.15«    . 

The  most  important  moments  derived  from  this  equation  are : 

For  X  =  0  M  =   92. 4  (in  units  of  oubio  feet  per  foot  length  of 

dam). 

a;=1.6(y  =  0)  M  =  147.9        Do. 

x  =  3  M  =  197.6        Do. 

x  =  4  -  M  =  225.1        Do. 

x  =  5  M  =  238.6        Do. 

x  =  6  M  =  235.4        Do. 

x  =  6.3  M  =  232.4        Do. 

The  maximum  moment  thns  occurs  when  the  water  is  flowing  over  the  dam  5  feet 
deepy  and  this  stage  is  assumed  as  that  which  produces  the  maxiniuni  postsible  strain 
upon  pin  A  and  upon  D£FG.  In  practice  this  would  never  be  realized,  except  as 
a  result  of  carelessness,  for  the  gate  would  be  lowered  before  so  large  a  discharge 
would  be  reached.  Assuming,  however,  that  x  =  5  feet,  we  have  for  the  total  pres- 
•oreon  AC 

(8.6  X  6)  +?:«fi?-5:^^=67.2.- 

Dividing  the  moment  238.6  by  the  pressure  57.2  gives  4.17  feet,  the  distance  from 
A  along  AC  to  the  point  of  application  of  a  single  force,  which  is  equivaleut  to  the 
total  water  pressure. 

As  the  flow  of  water  into  and  from  the  chamber  is  so  regulated  as  to  hold  the  gate 
in  a  fixed  position,  the  upward  pressure  on  AB  mnst  be  in  equilibrium  with  the  pres 
Mire  on  AC,  plus  the  weight  of  the  gate.  At  this  stage  the  gate  is  practically  sub- 
merged, and  its  weight  would  be  only  that  of  the  iron  it  contains,  which  is  very 
muul  when  compared  with  the  water  pressures  acting  on  the  gate.  Moreover,  AU 
being  horizontal,  the  weight  of  the  gate  and  the  upward  pressure  to  ofl'set  it  would 
set  so  nearly  in  parallel  and  opposite  directions  that  the  strain  produced  by  them  on 
pin  A  would  be  very  small.  Tnis  element  is  therefore  left  out  of  consideration.  The 
pressure  on  the  lower  leaf  being  uniform  throughout,  the  point  of  application  of  a 

•iDglo  force  which  might  replace  it  would  be  -^=4.3  feet  from  A.    Dividing  238.6 

by  4.3  gives  55.5  as  the  equivalent  single  force  acting  upward  on  AB.  From  the 
parallelogram  (see  diagram)  the  resultant  of  the  above  forces  is  62.5.  Converting 
this  into  pounds  by  multiplying  by  62.5  (weight  of  a  cubic  foot  of  water)  and  by  5 
(length  in  feet  of  sedition  of  gate  supported  by  a  single  hinge),  giveap  19,530  pounds 
18  the  strain  on  pin  A. 

This  force  of  19,530  pounds  is  resisted  bv  the  frame  DEFG.  The  strains  produced 
in  the  two  members  of  the  frame  are  as  follows  (see  diagram) : 

Strain  in  FG=^^^i:^= 20,650  pounds  (extension). 

8.65 

Strain  in  DE =^^^^'^=9,310  pounds  (compression). 

9.65 

The  concrete  mass  HIJK  is  amply  sufiicient  to  resist  any  tendency  to  motion  in  FG. 
The  vertical  component  of  20,650  pounds  acting  at  G  is  16,800  pounds.  This  ft 
resisted  by  the  weight  (in  water)  of  the  concrete,  which  is  about  35,0(X)  pounds. 

To  determine  the  strains  in  the  members  of  the  frame  LMNO,  assume  that  the 
upper  pool  stands  at  116  feet  and  the  lower  pool  at  100  feet.  The  stress  upon  the  frame, 
ander  this  assumption,  is  the  greatest  that  can  ever  occur,  and  this  will  very  rarely 

*  Throughout  this  discussion,  unless  otherwise  indicate<l,  the  length  of  gate  oon- 
lidered  is  1  foot,  parallel  to  axis,  and  the  unit  of  force  is  the  weight  of  1  cubic  foot 
of  water.  The  final  results  are  stated  in  pounds,  and  for  a  5-foot  length  of  gate, 
•inod  a  flection  of  th»t  length  is  supported  by  a  single  hinge  and  frame. 
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be  realized  io  practice.  If  the  circular  arc  DP  were  entirely  flexible,  it  would  assame 
a  ounred  form  (a  mo<lificatioD  of  the  hydrostatic  arch),  and  wonld  transmit  streaaas 
to  ite  extremities  in  directions  tanj^ent  to  the  carve  at  those  points.  If,  on  the  other 
hand,  it  were  a  rigid  beam,  it  wonld  transmit  those  stresses  in  directions  perpendicu- 
ar  to  the  line  of  the  resultant  of  the  pressure  on  the  arc  DP. 

It  is  evident  that  this  last  assumption  mast  be  the  severest  possible  on  the  f^me 
LMNO,  and  it  is  accordingly  adopted,  although  it  conld  never  be  perfectly  realiced 
in  practice.  The  total  pressure,  and  its  point  of  application  and  direction,  are 
shown  on  the  diagram.  Deducing  the  strains  in  DP,  LO,  and  MN  by  the  metho<l  of 
momenta,  and  assuming  DP  and  LO  to  be  replaced,  by  a  single  member  midway 
between  them,  gives 

Strain  in  medial  line =^4^ =32. 1=10,020  pounds. 

6 

Dividing  this  by  2,  gives  5,010  pounds  in  each  of  the  members  DP  and  LN. 
strain  in  MN=52^8^.4=20,025  fiound.. 

STRAINS  OK  MEMBERS  OF  GATE. 

The  maximnm  load  which  any  of  the  planks  in  the  upper  face  can  bear  occurs 
when  the  upper  pool  stands  at  117.5.  The  load  on  the  lower  plank  is  then  8.4  feet, 
and  the  pressare  per  square  foot  is  8.4x62.5=525  pounds. 

The  mean  pressare  per  foot-length  for  the  lower  half  of  the  member  AC  may  be 
derived  from  an  assumed  7-foot  head,  which  is  slightly  greater  than  conld  occur 
in  practice.  This  beam  must  support  the  pressure  on  a  5-foot  length  of  gate  sorface. 
For  a  7- foot  bead  this  amounts  to  5x7x62.5=2,187.5  pounds. 

The  strain  in  CT  may  be  deduced  from  the  maximum  load  on  AC  (65.5)  already 
determined.  AC  being  a  continuous  beam  on  three  equidistant  points,  the  center 
point  bears  five-eighths  of  the  load,  or  34.7.  This  for  a  5-lbot  length  of  gate  amounts 
to  9.937  pounds. 

Tne  strains  on  the  other  members  are  too  nn important  to  require  computation. 

The  maximum  possible  horizontal  thrust  on  entire  structure  occnrs  when  npper 
pool  stands  at  116  feet  and  lower  pool  at  100  feet.  It  amounts  to  8,000  poands  per 
foot-length  of  dam,  or  40,000  pounds  for  every  5  feet.  This  is  resisted  oy  10  piles, 
making  4,000  poands  per  pile. 

OPERATION  OF  GATE. 

The  weight  of  the  gate  in  air  is  668  pounds  per  linear  foot.  The  center  of  gravity 
is  4.8  feet  from  axis  of  revolution  and  0.4  feet  from  medial  line  of  sector. 

Of  the  above  weight  536  pounds  is  wood,  assumed  to  have  the  same  specific  gravity 
as  water,  and  132  pounds  is  iron,  assumed  to  lose  one-seventh  of  its  weight  in  water. 
Tlie  weight  of  the  gate  submerged  is  therefore  113  pounds  per  linear  foot.  Its  center 
of  gravity  is  on  medial  line  of  sector,  5.6  feet  from  axis. 

When  the  gate  starts  to  rise  it  is  partly  in  air  and  partly  in  water.  An  estimate 
of  its  effective  weight  in  this  position  is  388  poands  per  linear  foot,  with  a  lever  arm 
of  about  4.5  feet. 

Fooi-poands. 

Its  moment  about  A  is 1,746 

Assume  friction  to  be  15  pounds  per  linear  foot  of  gate,  with  a  Idver  arm  of  8.6 

feet,  moment  of  friction  is  therefore 129 

The  moment  of  the  water  resting  on  upper  surlace  of  the  gate  is  about 385 

Total  downward  movement 2,260 

The  initial  head  when  the  gate  begins  to  rise  under  ordinary  conditions  of  the 
river  is  2  feet.  This  head  is  evenly  distributed  over  AB,  with  a  mean  lever  arm  of 
4.8  feet.    The  moment  about  A  is  therefore 

8.6x2x62.5x4.3=4622 

The  excess  of  upward  over  downward  moment  is  2,362  foot-ponnds  per  linear  foot 
of  the  gate.  This  is  equal  to  550  poands  excess  of  upward  pressure  per  linear  foot  of 
gate,  or  41,520  poands  for  the  entire  gate. 

Owing  to  the  influence  of  the  Missouri  River  on  the  Osa^e  in  its  lower  course,  it 
occasionally  happens  that  a  high  stage  of  water  occurs  at  tne  site  of  the  lock  when 
the  discharge  ot  the  Osage  is  comparatively  small.  It  may  become  desirable  at  such 
times  to  raise  the  gate  when  the  water  stands  on  a  level  above  it  and  without  cur- 
rent enough  to  create  a  velocitv  head  worth  considering.  In  such  cases  an  auxiliary 
power  would  be  required  to  raise  the  gate.  Although  this  contingency  could  rarely 
arise,  still  it  is  thought  best  to  provide  for  it,  and  this  is  done  bv  conveying  air  from 
ahore  into  the  interior  of  the  gate  and  forcing  the  water  out  until  sufficient  ouoyance 
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iiobtained  to  lift  the  gate.    To  ascertain  what  portions  of  the  sarfaco  of  the  gate  most 
bs  made  air-tight,  the  following  compatation  nas  been  made : 

The  weight  of  the  gate  in  water  is  the  weight  of  the  iron  it  contains  less  abont 
«w-aeventh  for  loss  in  water.  This  makes  the  effective  weight  113  pounds  per  ran- 
■iiig:  foot.  The  center  of  gravity  is  on  a  medial  line  and  is  distant  from  A  5.6  feet. 
For  the  lowest,  highest,  and  medinm  positions  of  gate,  the  lever  arms  about  A  are 
4.12  feet,  6.55  feet,  and  5.1  feet,  respectively  (seediagram,  Hg.  2).  The  corresponding 
moments  about  A  of  the  entire  gate  (75  feet  long)  are — 

Foot-poiinds. 
f4.72= 40,002 
75X113X^5.55=47,036 
(5.1  =43,222 

Let  each  of  these  be  multiplied  by  3,  in  order  to  provide  an  ample  surplus  of 
lifting  power.    They  then  become — 

120,006  foot-pounds  for  lowest  position. 
141,108  foot-pounds  for  middle  position. 
129,666  foot-pounds  lor  highest  position. 

Discarding  the  weight  of  the  air,  and  assuming  thnt  every  cnbio  foot  of  space 
from  which  the  water  is  forced  gives  a  vertical  upward  lil'tinj;  force  of  62.5  pounds, 
the  necessary  spaces  in  the  three  positions  can  be  readily  determined  by  a  few  trials, 
or  more  laboriously  by  algebraic  equations.  The  distances  from  the  crest  C '  to  the 
water  surface  in  the  three  cases  are  found  to  be 

.82  foot  for  lowest  position. 
2.13  feet  for  middle  position. 
3.00  feet  for  highest  position. 

Plotting  these  water  lines  on  a  single  figure,  and  drawing  an  approximate  tangen- 
tial carve  to  themj  gives  the  line  above  which  all  surfaces  shoula  be  made  air-tight. 

REPAIR  OF  GATE. 

To  accomplish  this,  let  a  bulkhead  VWX  be  erected,  supported  as  shown  in  the 
detailed  plaus,  and  assume  the  stage  of  the  upper  pool  to  be  1  foot  above  C.  In 
practice,  a  much  lower  stage  could  probably  be  selected.  Let  the  bulkhead  be  sup- 
ported by  struts  XC  and  WS,  resting  against  the  upper  surface  of  the  gate,  and  let 
the  gate  be  supported  at  the  circumference  on  the  frame  LMNO.  The  pressure  of 
the  apper  pool  on  the  bulkhead  and  the  weight  of  the  gate  are  thus  supported  at  A 
and  B.  The  stresses  on  the  upper  and  middle  stmts  are  675  pounds  and  6,600  pounds, 
respectively,  and  the  sum  of  the  components  acting  along  AC  is  nearly  5,000  pounds 
(extension).  The  other  components  carried  to  B  and  resolved  into  new  components 
acting  vertically,  and  along  AB,  give  for  the  sum  of  vertical  oomponents  4,150 
pounds,  and  for  the  sum  of  those  acting  along  AB  nearly  5,000  pounds  (extension). 
The  resultant  of  the  two  forces  in  Ji^  and  AC  lies  midway  between  them  and 
amounts  to  8,400  pocmds. 

The  weight  of  the  ^ate,  as  already  stated,  is  668.    A  projection  of  its  center  of 

rvity  in  nighest  position  upon  a  horizontal  line  through  A  is  4.4  feet  distant  from 
The  weight  is  therefore  almost  equally  divided  between  A  and  B,  and  the 
former  point  must  support  333  pounds.  Combining  this  with  the  above  strain  of 
8,400  pounds  would  but  slightly  alter  the  latter,  either  in  amount  oi^irection. 

HutAM  M.  Chittenden, 

Cajftain  of  Engineer $. 
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APPENDIX  X  X. 


WAL  REPORT  OF  THE  CALIFORNIA  DEBRIS  COMMISSION  FOR  THE 

fiscal  year  ending  june  so,  1897, 

California  D:^6Bis  Commission, 

Sari  Francisco,  CaLj  July  i,  1897. 

[JSSRKAT, :  The  California  Debris  Commission  has  the  honor  to  sub- 
the  following,  its  fifth  annual  report: 

lie  Commission  was  created  by  act  of  Congress  approved  March  1, 
3.  Daring  the  past  year  its  members  have  been  the  following  ofti- 
I  of  the  Corps  of  Engineers,  viz :  Col.  Charles  B.  Suter,  president, 
i.  Charles  E.  L.  B.  Davis,  and  Capt.  Cassias  E.  Gillette,  secretary. 
"be  State  D^^bris  Commissioner,  the  Hon.  John  F.  Kidder,  has  been 
Bent  at  roost  of  the  sessions  of  the  Commission,  and  has  accompanied 
members  in  visiting  hydraulic  mines. 

[r.  Hubert  Vischer,  civil  engineer,  has  been  in  the  employ  of  the 
amission  throughout  the  year,  inspecting  the  operations  of  mines 
'king  under  permits  from  the  Commission,  and  looking  after  illegal 
iog  in  the  district  under  the  Commission's  jurisdiction. 
he  jurisdiction  of  the  Commission  extends  to  hydraulic  mining  in 
territory  drained  by  the  Sacramento  and  San  Joaquin  river  systems 
3idifornia. 

he  duties  of  the  Commission  may  be  briefly  stated  to  be:  First,  the 
vention  of  such  hydraulic  mining  as  may  be  deemed  injurious  to 
navigable  waters  within  the  Commission's  jurisdiction,  permitting, 
ier  proper  regulation,  such  mining  in  cases  where  it  can  be  carried  on 
heat  such  injury;  second,  to  mature  general  plans  for  the  improve- 
it  of  the  rivers  whose  navigability  has  been  injured  by  hydraulic 
ling,  and,  if  practicable,  to  devise  general  methods  whereby  such 
ling  may  be  carried  on  without  damage  to  the  navigable  waters. 

prevention  of  illegal  mining. 

n  accordance  with  the  opinion  of  the  Attorney  Oeneral  of  the  United 
rtes  (Appendix  A,  House  Ex.  Doc.  No.  11,  Fifty-third  Congress,  third 
aion),  the  Commission  has,  since  the  date  of  its  last  annual  report 
ly  1, 1896),  called  the  attention  of  the  owners  and  operators  of  ten 
les,  which  were  being  worked  illegally,  to  the  requirements  of  the  law 
1  the  duties  of  the  Commission  in  the  matter.  So  far  as  known,  these 
les  have  been  closed,  and  in  five  cases  applications  have  subsequently 
in  made  to  the  Commission  for  permits  to  mine.  These  mines  are  all 
iilL 

)n  June  8, 1897,  the  Commission  received  notice  from  the  United 
ktes  district  attorney  that  the  injunction  suit  requested  by  the  Gom- 
ssion  on  December  4,  1894,  against  the  ISorth  Bloomfield  Mining 
mpany,  had  been  decided  by  .Judge  lioss  of  the  United  States  cir- 
t  court  in  favor  of  the  United  States,  and  that  the  injunction  had 
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been  issaed.  On  Jnne  22  the  GommissioQ  was  infti 
had  been  taken  by  the  North  Bloomfleld  Mining  < 
their  motion  to  vacate  the  injnnction  pending  Ih 
granted.  Under  tbeee  circnmstanceB  it  is  nnknowm 
that  will  i;ause  the  cessation  of  the  apparently  illegi 
pany  will  be  obtained. 

APPLIOATIONS  AND  PERMITS. 

The  Oommission  has,  since  it  organized,  received 
mine;  238  permits  have  been  gran t^  Atableshowl 
applications  received  and  the  action  taken  is  append 

Eight  permits  have  been  canceled  and  28  {Mrmife 
ferent  times  temi)orarily  suspended,  generally  on  aoc 
of  the  owners  to  comply  with  instructions  conceraii 
works,  or  from  accidents  to  those  works. 

Several  of  the  smaller  imi)ounding  dams  have  bi 
damaged  during  tbe  year,  but  none  of  any  imi)ortf 
dam  connected  with  the  Manzanita  Mine,  near  G 
County.  The  permit  for  this  mine  was  canceled  Ji 
irregularities  in  its  management.  On  January  2£ 
built  crib  shaft  connecting  the  settling  pool  above 
tunnel  underneath  the  dam  collapsed  from  some  unes 
the  bulk  of  the  material,  about  130,000  cubic  yards 
dam,  escaped  or  will  eventually  escape  into  the  Yubi 
together  with  the  alleged  blowing  up  with  dynami 
large  dams  in  Slate  Greek,  built  before  the  Gommisc 
illustrates  the  difficulty  of  securing  permanent  dami 
streams  of  any  magnitude,  located,  as  most  of  then 
inhabited  neighborhoods,  and  dependent  for  their 
owners  who  have  no  direct  interest  in  maintaining  t 

The  total  amount  of  material  mined  under  permit 
estimated  at  1,256,910  cubic  yards.  The  available  e 
present  and  partially  or  wholly  completed  for  future 
mated  at  11,000,000  cubic  yards. 

The  requirements  in  respect  to  storage  of  detrit 
Commission  during  the  past  year  have  l^n  the  sai 
the  previous  year. 

No  dam  for  impounding  detritus  in  the  larger  strea 
authorized  by  the  Commission. 

IMPBOVEMENT  OF  BIVEBS. 

The  duly  of  devising  plans  for  the  improvement 
cerned  devolves  upon  the  Commission  by  section  4  of 
consisting  of  the  same  membership  as  the  Com 
appointed,  in  accordance  with  the  act  of  Congress 
1896,  and  charged  with  essentially  the  same  duties, 
act  the  board  has  been  making  the  necessary  surveys 
Biver.    This  work  has  not  yet  been  completed. 

The  same  river  and  harbor  act  also  provides: 

For  the  conHtraction  of  restraining  barriers  for  tbe  protect 
and  Featber  rivers  in  California,  two  hundred  and  htty  tt 
restraining  barriers  to  be  conBtmcte<l  nnder  the  direction  of 
in  accordance  with  the  recommendations  of  the  California  Di 
suant  to  the  provisions  of  and  for  the  purposes  set  forth  in 
the  act  of  the  Congress  of  the  United  States  entitled  "An  act  t 
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»rift  CommisAion  and  regulate  hydraulic  minine  in  the  State  of  Califoniia/' 
■oved  March  tirst,  eighteen  hundred  and  ninety  three:  Provided,  That  the  Treas- 
r  of  the  United  States  b«,  and  he  is  hereby,  anthorizea  to  receive  flroin  the  State 
iTftlifomia,  thron^h  the  Debris  Commission  of  said  State,  or  other  officer  there- 
o  duly  anthorizea,  any  and  all  snms  of  money  that  have  been  or  may  hereafter 
•ippropriated  by  said  State  for  the  purposes  herein  set  forth;  and  said  sums 
an  so  received  are  hereby  appropriated  for  the  purposes  above  named,  to  be 
landed  in  the  manner  above  provided. 

rhe  legislature  of  the  State  of  California  on  March  17, 1897,  passed 
act  appropriating  $250,000  to  be  used  in  conjunction  with  the  above 
propriation  of  the  United  States.    This  act  provides: 

VliaiieTer  said  "California  DiSbris  Commission  "  or  the  Government  of  the  United 
ibIw  shall  have  entered  into  any  contract  for  the  construction  of  works  for  the  pnr- 
MS  described  in  this  act.  in  pursuance  of  plans  and  specitications  that  have  been 
amtofore  approved  by  the  State  board  of  examiners  as  in  this  act  provided,  it 
■n  be  the  dntv  of  the  Debris  Commissioner  to  carefully  inspect  snoh  works  during 
9  process  of  their  construction  and  to  keep  a  record  of  the  result  of  such  inspeo- 
n  and  to  report  the  same  monthly  to  the  State  board  of  examiners.  Said  Debris 
■UDissioner  shall  also  from  time  to  time  during  the  process  of  the  construction  of 
all  works,  when  requested  so  to  do  by  the  said  "California  Debris  Commission,'' 
aw  his  warrants  upon  the  State  controller  in  favor  of  snoh  person  or  persons  as 
ij  be  designated  by  said  "California  Debris  Commission"  ior  snoh  amoants  as 
au  eqnal  one-half  of  the  cost  of  the  constmction  of  said  works;  and  said  Debris 
■Binlssioner  shall  in  like  manner,  and  when  requested  so  to  do  by  said  "California 
ilnris  Commission/'  draw  his  warrant  upon  the  State  controller  for  an  amount 
oal  to  one-half  the  purch.'ise  price  of  any  site  or  sites  necessary  for  the  construc- 
Ml  of  said  works :  ProHdidy  That  the  purchase  of  such  site  or  sites  shall  have  been 
■I  approved  by  the  State  board  of  examiners :  And  provided  further ^Thtkt  no  warrant 
all  be  drawn  In  excess  of  the  amount  appropriated  by  this  act. 

Ih  compliance  with  instructions  from  the  Secretary  of  War,  the  Com- 
iwion  has  been  developing  a  project  for  the  expenditure  of  the  money 
qwopriated  by  the  United  States,  and  it  is  proposed  to  make  this 
rqicct  so  that  the  money  appropriated  by  the  State  can  be  expended 
ider  it.  The  ac^t  of  the  Cafifornia  legislature  referred  to  is  appended 
sreto,  marked  B. 

Money  statement. 

IDS  30,  1897,  amount  unexpended  of  appropriation  for  "expenses  of 

California  D<«bri8  Commission,  1807' $8,983.54 

istauding  liabilities 10. 75 

Balance .* 8,972.79 

ine30,  1897,  amount  approprint<)<l  bv  net  of  June  4,  18  '7,  for  "expenses 

of  California  D6bri8  CominiHsion,  18J)8" 15,000.00 

noont  estimated  to  be  neces8iiry  for  expenses  of  the  Commission  to  the 

close  of  the  tiscal  year  ending  June  30, 1899 15,000.00 

iiespectfully  submitted. 

Chas.  R.  Suter, 

Colonel  J  Corps  of  JS^ffineers. 
Chas.  B.  L.  B.  Davis, 

Majavj  Corps  of  Engineers. 
Cassius  E.  Gillette, 

CaptaiUjOorps  of  Ungineers. 
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Appendix  B. 

CIlAPTElt  CXIII. 

AN  ACT  to  Aiiioiiil  un  act  ontitltMl  ''An  act  to  provult'  fur  the  apiH>intinont.  datieii,  And  compenttatlon 
of  a  ])6^riH  (!nmiiiiMHi()ner,  aud  to  iii:ik«^  ;iii  appropriation  to  be  I'xpondcd  under  bin  directioiiH  in  tbo 
diHcbar'SO  of  biM  iliitirs  ii8  Huch  comnii.sHionor,  '  approved  Murcb  24.  1893. 

The  ptoph  of  the  State  of  California,  represented  in  senate  and  anaemhly,  do  enact  as 
folJoivB: 

Skction  1.  Soction  one  of  the  act  entitled  "An  act  to  provide  for  the  appointment, 
dntit's,  andoonipouButiou  of  a  Dobris  ConnnisMiouer,  andtomakeau  appropriation  to 
berxpendcd  nn(U>r  hiH<lire(tion8  in  thediHrhar^reof  his  duties  assuch  comtnis-sionor/' 
approved  March  twenty-fourth,  one  thousand  eight  hundred  and  ninety-three,  is 
hcrc1>y  amended  ho  as  to  read  as  follows: 

'*  Skctidn*  1.  The  (iovernor  of  the  State  of  California  shall,  on  or  before  the  first 
day  of  .laiinary,  (uie  thou.sand  <'ij;ht  hundred  and  ninety-eight,  ap])oint  a  eom|>etent 
civil  eiigin(>er,Vor  a  ))eriod  of  four  years  onl3',  to  be  known  as  i^nd  called  the  Di'bris 
C/Onimis.sioner :  rrorididj  hoicererf  That  the  Debris  Commissioner  heretofori'  ajipointed 
under  the  act  entitled  *An  act  to  provide  for  the  appointment,  duties,  aud  compen- 
sation of  a  Debris  Commissioner,  and  to  make  an  apiirojiriation  to  be  expended  under 
his  tlirections  in  the  discharge  of  his  duties  as  sucii  commissioner/ approved  March 
twenty-fourth,  eighteen  hundred  and  ninety-three,  shall  continui^  to  ^)erforni  the 
duties' and  receive  the  compensation  of  that  o (hue,  subject  to  the  provisions  of  this 
act,  until  the  expiration  of  the  term  for  whieh  he  was  appointed  and  until  the 
uppointmeot  and  (|uaIitication  of  the  D<^bris  Commissioner  provided  for  by  this  act." 

Skc.  'J.  Section  two  of  said  act  is  hereby  amended  so  as  to  read  as  follows: 

*' Section  2.  S:iid  commissioner  shall  receive  a  compensation  of  ten  dollars  ]»erday 
while  actually  engaged  in  the  discharge  of  his  duties,  and  his  necessary  traveling 
expiiises,  to  be  allowed  by  the  State  Hoard  of  Examiners.'* 

8ec.  13.  Section  thre<'  of  said  act  is  hereby  amended  so  as  to  read  as  foHows: 

*'  Skction  'A.  It  shiill  be  the  duty  of  the  said  Debris  (^mimissioner  to  consult  and 
advise  with  the  members  of  the  corps  of  engineers  of  the  United  States  Army  oom- 
prising  the  C'alifornia  Dif'bris  Commission  (created  by  act  of  Congress  ajiproved 
Starch  lirst.  eighteen  hundred  and  ninety-three),  in  relation  to  the  construction  of 
works  for  the  restraining  aud  impounding  of  debris  resulting  from  mining  ojterations, 
natural  erosioh.  or  other  causes;  and  it  shall  be  his  duty  to  examine  such  works,  and 
to  rep(»rt  the  n>suH  of  such  examination  to  the  State  Hoard  of  Examiners.  Said 
Debris  i'onimissiouer  is  further  authorized  and  directed  to  consult  and  a<lvise  with 
said  *  California  Debris  Counnissiou*  in  relati(m  t-o  any  and  all  plans  and  specifica- 
tions that  may  have  been  or  may  hereafter  b<*  prepared  or  adopted  by  said  'California 
l)el>ris  Commission'  for  the  construction  of  such  restraining  or  im]>ounding  works, 
and  said  Debris  Commissioner  shall  sulnuit  a  copy  of  all  such  plans  and  speciiications 
to  the  State  Board  of  Examiners  for  their  examination  and  consideration,  together 
with  his  a]»proval  or  disapproval  thereof,  or  other  recommendation  with  reference 
thereto. 

•'The  State  Hoard  of  Examiners  shall  thereupon  proceed  to  examine  and  consider  the 
]>]ans  and  specilieations  thus  submitted  to  them,  and  in  that  behalf  may  require  the 
nttendauce,  counsel.  au<I  advice  of  said  Di'bris  Commissioner  during  their  examina- 
tion and  consideration  thereof.  The  State  Hoard  of  Examiners  shall  keep  a  record  of 
their  deliberati(»ns,  and  shall  either  ap])rove  or  disapprove  said  plans  and  specifica- 
tions, which  a])provnI  or  disa]»]iroval  may  be  by  a  majority  vote  of  said  board:  Pro- 
vided, That  no  phins  and  s])ecitications  involving  an  expenditure  on  the  part  of  the 
State  of  California  of  a  sum  greater  than  the  appropriation  herein  nnule  shall  be 
approved. 

'*  If  said  plans  and  specitlcations  be  approved  by  the  State  board  of  examiners,  the 
said  Debris  (*oniniissioner  shall  thereupon  report  such  action  to  said  'California 
Debris  Couunission.* 

'*  Whenever  said  *  California  Ix^'bris  Commission  '  or  the  Government  of  the  United 
Stat<;s  shall   have  entered  into  any  contract  for  the  construction  of  works  for  the 

Cnrposes  described  in  this  act,  in  ]nirsuance  of  plans  and  speciHcatious  that  have 
een  theretofore  a]»])rov<Ml  by  the  State  board  of  examiners  as  in  this  act  provided, 
it  shall  then  be  the  duty  of  the  Di'bris  Commissioner  to  carefully  inspect  such  works 
<luriug  the  ])ro(-ess  of  their  construction,  and  to  keep  a  record  of  the  result  of  such 
inspection,  and  to  report  the  same  monthly  to  the  State  board  of  examiners.  Said 
D^'bris  Commissioner  shall  also,  from  time  to  time,  during  the  process  of  the  con- 
struction of  sn<'h  works,  when  requested  so  to  do  by  the  said  'California  Debris 
Commission,'  draw  his  warrants  upon  the  State  controller  in  favor  of  such  person 
or  persons  as  may  be  designated  by  said  U*alifornia  Debris  Commission*  for  such 
amounts  as  Hhall  equal  one-half  of  the  cost  of  the  construction  of  said  works;  and 
•aid  Debris  Commissioner  shall,  in  like  manner,  and  when  requested  so  to  do  by  said 
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'California  Debris  Commission/  draw  his  warrant  open  the  Stale  4|j 
amount  eqnal  to  one-half  the  purchase  price  of  any  site  or  sites  ai 
construction  of  said  works:  Provided^  That  tbe  purchase  of  such  ail 
have  been  first  approved  by  the  State  board  of  ezamlDers:  Andpk 
Tbat  no  warrant  sliull  be  drawn  in  excess  of  the  amount  approprtal9i 
Skc.  4.  Section  four  of  said  act  is  hereby  amended  so  as  to  read  at  i 
*'  Skction  4.  Tbere  is  hereby  appro))riated,  out  of  the  general  fund  of 
this  State  not  otherwise  appropriated,  the  sum  of  two  hundred  and 
dollars,  to  be  used  in  the  construction  of  works  for  the  restraining  and  i 
debris  resulting  from  mining  operations,  natural  erosion,  or  other  < 
the  purpose  of  sites  therefor.  The  appropriation  made  by  this  seoti 
as  a  reappropriution  of  the  sum  of  two  nundred  and  fifty  thonsand 
priated  by  the  act  entitled  'An  act  to  provide  for  the  appointment,  di 
pensation  of  a  Ddbris  Commissioner,  and  to  make  an  appropriation  \ 
under  his  directions  in  the  diseharse  of  his  duties  as  such  Commissio 
March  twenty-fourth,  eighteen  hundred  and  ninety -three ;  and  it  is  expi 
and  provided  by  this  act  that  the  State  of  California  shall  in  no  e" 
liability  hereunder  beyond  the  amount  of  the  appropriation  herein 
contractor,  claimant,  or  person  shall  acquire  any  right  or  obligati< 
State  of  California  beyond  said  sum  so  appropriated  and  set  apart  fo 
hereinabove  set  forth ;  and  it  is  expressly  declared  that  any  claim  or  d 
the  State  of  California  in  excess  of  said  appropriation  shall  be  inv 
Said  moneys  shall  be  paid  only  upon  orders  arawn  by  the  State  conti 
written  request  of  said  Dobria  Commissioner,  as  in  the  act  provided. 
Sec.  5.  Section  seven  of  said  act  is  hereby  amended  so  as  to  read  at 
"  Srction  7.  All  expenditures  authorized  by  the  provisions  of  this  a< 

iect  to  the  approval  of  the  State  board  of  examiners;  and  the  Stat 
lereby  authorized  to  draw  his  warrant  for  all  expenditures  not  in 
appropriation  herein  proviaed  for  so  approved  by  the   State  board 
and  the  State  treasurer  is  hereby  directed  to  pay  the  same." 
Sec.  6.  This  act  shall  take  effect  immediately. 
Sec.  7.  This  act  shall  take  effect  immediately. 
Approved,  March  17|  1897. 
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OCCUPANCY   OF   AND   INJURY   TO   PUBLIC    WORKS   BY   CORPORATIONS 

AND  INDIVIDUALS. 


(Beported  under  section  2,  rirer  and  harbor  act  of  1884,  and  section  4,  river  and  harbor  act  of  1886.] 


1.  Report  of  Lieut.  Col.  Chas.  J.  Alley,     5.  Report  of  Capt.  Geo.  A.  Ziiin,  Corps  of 


Corps  of  Engineers. 
2.  Report  of  Maj.  J.  H.  Willard,  Corps 

of  Engineers. 
8.  Report  of   Capt.    Dan    C.   Kingmau, 

^Corps  of  Engineers. 
4.  Report  of  MaJ.   James    F.  Gregory^ 

Corps  of  Eugiueers. 


Engineers. 

6.  Report  of  Lieut.  Col.  G.  J.  Ljdooker, 

C  M'ps  of  Engineers. 

7.  Report  of  MaJ.  W.  S.  Stautou,  Corps 

of  Engineers. 


(1)  bepobt  of  lieut.  col.  chas.  j.  allen,  corps  op  engineers. 

United  States  Engineer  Office, 

Washington^  1>.  C,  July  20, 1897. 

General:  In  accordance  with  General  Orders  No.  6,  June  1, 1887, 
and  General  Orders  No.  9,  June  26,  1888,  Headquarters  Corps  of 
Engineers,  Washington,  I  liave  the  honor  to  submit  the  following 
report  of  all  cases  in  which  piers,  breakwaters,  locks,  and  dams,  or 
other  structures  or  works  built  or  made  by  the  United  States  in  aid  of 
commerce  or  navigation  in  this  district,  are  used,  occupied,  or  injured 
by  a  corporation  or  an  individual,  and  the  extent  and  mode  of  such 
use,  occupation,  or  injury. 

OCCUPANCY  OF  THE  POTOMAC  FLATS,  BELONGING  TO  THE  WORKS 
OF  IMPROVEMENT  OF  THE  POTOMAC  RIVER  AT  WASHINGTON, 
DISTRICT   OF   COLUMBIA. 

Under  date  of  January  28, 1897,  the  unauthorized  use  and  occupa- 
tion by  certain  i)erson8  of  porti(ms  of  the  Potomac  Flats  was  again 
reiwrted  to  the  United  States  attorney  for  the  District  of  Columbia,  in 
accordance  with  the  provisions  of  section  11  of  the  river  and  harbor 
act  of  September  19,  1890.  One  of  the  parties  so  reported,  a  firm  of 
lumber  dealers,  was  given  until  July  1,  1897,  to  vacate  the  grounds 
occupied  by  them.    ^    ♦    • 

S981 


1 

31)82      REPORT   OF  THE    CHIEF   OF   ENQINESBfl,  U.  8.  jjj 

No  other  occupation,  or  use  of,  or  iujury  to  works  buQj 
trict  in  aid  of  conunerce  or  navigation  has  been  reporteA 
since  the  date  of  the  last  rei)ort  upon  the  subject. 
Very  respectfully,  your  obedient  servant, 

Ghas.  J.  A 
Lieut.  Coly  Carps  of 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngineerSj  U.  8.  Am 


(2)  REPORT  OF  MAJ.  J.  H.  WILLARD,  CORPS  OF  BKO 

United  States  Engineer  Oi 

Vickeburgj  Miss.j  J% 

General:  In  compliance  with  requirements  of  General 
9,  Headquarters  Corps  of  Engineers,  series  of  1888, 1  have 
reiK>rt  the  following  information  obtained  since  my  report 
year  ending  June  30,  1896,  concerning  the  occupation  of, 
injury  to  public  works  in  my  charge,  viz: 

Under  date  of  January  16,  1897,  the  Board  of  Trade  oi 
Miss.,  reported  that  officers  and  agents  of  local  packets  and 
boats  coming  to  the  city  wharf  complained  of  obstructions 
Vicksburg  harbor,  consisting  of  shanty  boats  and  other 
craft  moored  at  that  locality,  which  interrupted  and  madt 
dangerous,  stating  that  they  were  informed  the  jurisdictio 
did  not  cover  the  case,  and  asking  action  by  United  States 
In  accordance  with  section  11  of  river  and  harbor  act  of  84 
1890,  on  February  10,  1897, 1  sent  copy  of  this  complaint 
Lee,  United  States  attorney  for  southern  district  of  Mi 
Madison  Station,  Miss.    ♦    ♦    ♦ 

By  letter  to  the  Secretary  of  War  dated  April  9, 1897,  W.  I 
complaint  that  navigation  of  Bayou  D'Arbonue,  La.,  was  ol 
rat'tsineii  tying  lines  across  that  stream  catching  floating 
thereby  delaying  the  passage  of  steamboats.  In  accordant 
directions  of  April  24, 1897,  by  indorsement  upon  this  lettei 
was  investigated  by  me;  the  information  obtained  was  sent 
(iiirloy,  jr..  United  States  attorney  for  eastern  district  of  I 
New  Orleans,  La.,  May  5, 1897,  and  copies  were  sent  you  with 
meiit  of  same  date  upon  original  comx)laint.  Under  date  of 
the  i)ai)er8  were  acknowledged  by  the  district  attorney,  whc 
the  matter  would  receive  prompt  attention. 

Very  respectfully,  your  obedient  servant, 

J.  H.  Wil: 
Major  J  Corps  of 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U,  S.  A. 


(3)  REPORT  OP  CAPT.  DAN  0.  KINGMAN,  CORPS  OP  BN 

[Fur  letter  of  tranAinittiil,  see  Appendix  B  B.j 

No  case  of  unlawful  occupancy  of  public  works  lias  occi 
district  during  the  past  year,  and  only  trifling  injuries  hai 
by  individuals. 
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Upon  the  Upper  Tennessee  River  and  upon  the  French  Broad  River, 
particularly  at  Soddy  Shoals  on  the  former  and  Hanging  Rock  Shoals 
on  the  latter,  individuals,  ])erhaps  fishermen,  have  made  breaks  in  the 
training  walls  constructed  by  the  United  States,  in  order,  it  is  sup- 
posed, to  enable  them  to  pass  with  their  skill's  from  one  side  of  the  river 
to  the  other  without  going  around  the  ends  of  these  walls.  The  injuries 
are  not  very  serious,  but  they  do  draw  oft*  a  portion  of  the  water  from 
\  the  navigable  chute,  and  to  this  extent  interfere  with  navigation.  It 
wiis  believed  that  this  mischief  was  done  by  people  who  were  ignorant 
of  the  law.  It  was  not  possible  to  find  out  who  the  parties  were,  in 
order  that  they  might  be  warned  pers(mally ;  bnt  in  order  that  the  law 
might  be  generally  known  in  the  vicinity,  notices  were  printed  upon 
linen  and  posteil  in  the  vicinity  of  the  breaks.  The  notices  were  as 
follows: 

NOTICE. 

$5,000  FINE   AND   ONK   YEAR  IMPRISONMENT. 

All  persons  are  hereby  warned  not  to  alter,  deiace,  injure,  obstruct,  or  in  any  man- 
ner impair  tb(^  nsofulneHs  of  the  >vorkB  bnilt  by  the  United  States  for  the  improve- 
ment of  this  river. 

The  following  is  the  law : 

**  8KCTION  9.  That  it  shall  not  be  lawful  for  any  person  or  persons  to  take  possession 
of,  or  make  use  for  any  exclusive  ])ur]>OHe,  or  build  upon,  alter,  deface,  destroy, 
injure,  obstruct,  or  in  any  other  manner  in)])air  the  usefulness  of,  any  sea  wall,  bulJc- 
head,  jetty,  dike,  levee,  wharf,  i)ier,  or  other  work  built  by  the  United  States,  in 
whole' or  in  part,  for  the  proHcrvation  and  improvement  of  any  of  its  navigable 
waters,  or  to  prevent  floods,  or  as  boundary  marks,,  tide  gauges,  surveying  stations, 
buoys,  or  other  established  marks,  nor  remove  for  ballast  or  other  purposes  any  stone 
or  other  material  composing  such  works. 

*'  Skctiox  10.  *  •  *  Any  person  or  persons  who  shall  violate  the  provisions  of 
this  act,  shall  be  deemed  guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall 
1;e  punished  by  a  fine  not  exceeding  $5,000  or  by  imprisonment  not  exceeding  one 
year,  or  by  both  such  punishments.  ** 

Dan  C.  Kingman, 
Captain  of  Engineers  in  Charge, 

It  is  thought  that  when  the  people  are  aware  of  the  serious  penalty 
which  the  law  imposes  they  will  refrain  from  further  interference  with 
these  works. 


(4)   report  of  ma,t.  james  f.  gregory,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati^  Ohio,  July  21^  1897. 

General:  I  have  the  honor  to  submit  the  following  report  of 
information  obtained  during  the  fiscal  year  ending  June  30,  1887,  with 
reference  to  occui)ancy  of  and  injury  to  public  works  in  my  charge  at 
the  close  of  the  fiscal  year  ending  June  30,  1807: 

GREAT   KANAWHA  RIVER,   WEST  VIRGINIA. 

In  lowering  the  movable  dam  at  Lock  No.  7  on  the  night  of  Novem- 
ber 28,  189G,  a  sudden  rise  in  Coal  River,  which  latter  empties  into  the 
Great  Kanawha  about  1^  miles  above  No.  7,  brought  out  a  large 
quantity  of  heavy  drift.  The  lockmen,  misjudging  the  extent  of  the 
rise,  delayed  too  long  about  lowering  the  wickets  of  the  navigation 
pass  of  the  dam,  and  so  much  drift  accumulated  against  the  pass 
trestles  that  nine  of  them  could  not  be  put  down.    Some  of  the  drift 
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was  renioveil  and  the  trestles  put  part  way  down  by  Decenil 
December  3,  the  river  having;  fallen  some,  the  fouled  trei 
pulled  up,  with  five  others  near  the  lock,  to  clear  out  the 
lower  the  trestles.    While  this  work  was  in  progress  the 
Wini/rede  came  down  with  three  loaded  coal  barges.     Th 
started  to  land  at  the  head  of  the  lock,  to  be  locked  through,  1 
her  lines  were  secured  the  strong  current  around  the  head  of 
wall  of  the  lock  and  through  the  pass  swung  the  steamei 
the  shore.    The  towboat  was  unable  to  hold  the  tow,  and  th< 
and  tow  were  carried  down  against  the  standing  trestles.    ' 
the  trestles  were  bent  and  broken,  some  of  them  being  ba<lly 
also,  twelve  bridge  aprons  were  bent  or  broken,  four  rails  wen 
and  five  rails  were  lost  in  the  river.    One  of  the  coal  barges  ^ 
alongshore  below  the  dam,  out  of  the  way  of  navigation,  and 
barge  was  considerably  damaged  by  striking  the  trestles. 

The  owner  of  the  Wini/redej  one  of  the  most  careful  and  skil 
boatmen  4)n  the  river,  was  at  the  wheel  at  the  time  of  the  i 
As  the  conditions  and  circumstances  were  almost  unpreced* 
the  time  of  the  accident,  it  appeared  that  no  one  was  to  blame  ft 
no  action  against  the  owner  or  officers  of  the  towboat  was  recom 

With  the  exception  of  the  Kanawha  Lumber  and  Mannfi 
Company,  operating  a  small  sawmill  about  1  mile  above  Loc 
the  mills  have,  so  far  as  known,  complied  with  the  law  in  n 
disposition  of  refuse.  The  mill  of  the  Kanawha  Lumber  am 
factnring  Company  was  idle  a  considerable  part  of  the  past  y 
has  started  up  again  recently,  and  i>art  of  the  sawdust  and 
has  been  thrown  over  the  bank.  A  tire  is  kept  going  to  b 
stufi:',  but  in  the  absence  of  a  furnace  or  other  suitable  inclosn 
or  less  of  it  is  not  consumed,  and  is  left  where  it  would  be  can 
the  river  by  high  water.  The  superintendent  of  the  comp{ 
recently  notified  that  he  must  change  or  better  his  arraugei 
disposing  of  the  refuse. 

Very  respectfully,  your  obedient  servant, 

James  F.  Gregory, 
Major  J  Corps  of  Eng 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8,  A. 


(5)   REPORT  OF   OAPT.   GEO.  A.  ZINN,  CORPS  OF  ENGINE! 

[For  letter  of  tranHmittal,  8e«  Appendix  H  H.] 
AHNAPEE  HARBOR,  WISCONSIN. 

Two  hundred  and  eighty  linear  feet  of  the  shore  end  of  the  S( 
is  occupied  by  Mr.  Edward  Decker.  lie  has  built  a  warehou8< 
the  rear  of  a  portion  of  it  and  receives  and  ships  goods  over  \ 
and  claims  the  land  upon  which  the  pier  is  built. 

KENOSHA  HARBOR,  WISCONSIN. 

Some  400  feet  of  the  shore  end  of  the  south  pier  is  now  used 
been  occupied  by  Mr.  George  S.  Baldwin  as  a  coal  and  lumber  d< 
1883. 
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The  records  are  not  cleiir  as  to  the  ownership  of  this  portion  of  the 
pier,  or  whether  it  was  originally  built  by  the  United  States,  by  the 
t:    dty  of  Kenosha,  or  by  private  parties. 

L  A  portion  of  it  is  In  bad  condition.  The  best  interests  of  the  harbor 
*•  require  that  it  should  be  put  in  good  order.  It  should  therefore  be 
';    rebuilt  by  occupant  or  vacated  and  rebuilt  by  the  United  States. 


(6)  report  of  lieut.  col.  g.  j.  lydecker,  corps  of  engineers. 

United  States  Engineer  Office, 

Detroity  Mich.,  September  4, 1897. 

General:  Pursuant  to  requirements  contained  in  Oeneral  Order 
No.  9,  Headquarters  Corps  of  Engineers,  U.  S.  A.,  Washington,  D.  C, 
June  26, 1888, 1  have  the  honor  to  report  that  •  *  •  on  August  23, 
1896,  steamer  Avon  struck  Fort  Brady  Pier,  Sault  Ste.  Marie,  Mich., 
doing  damage  to  the  amount  of  $142.08,  which  sum  was  recovered  and 
deposited  by  John  Power,  United  States  district  attorney,  and  credited 
to  the  appropriation  for  "operating  and  care  of  canals  and  other  works 
of  navigation,  indefinite,"  allotment  "  St.  Marys  Falls  Oanal." 
Very  respectfully,  your  obedient  servant, 

G.  J.  Lydecker, 
Lieut,  CoLj  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


(7)  report  of  maj.  w.  8.  stanton,  corps  op  engineers. 

United  States  Engineer  Office, 

Oswego^  N.  Y.,  July  21, 1897. 

General:  In  compliance  with  General  Orders,  Ileadquarters  Corps 
of  Engineers,  No.  6  of  1887  and  9  of  1888,  I  have  the  honor  to  report 
that  the  Northern  Central  Railroad  Company  has  built  a  house  upon  that 
part  of  the  west  pier  at  the  entrance  to  (ireat  Sodus  Bay,  New  York, 
which  has  been  so  covered  by  the  accretion  of  sand  that  the  upper 
timbers  of  the  i)ier  are  just  visible  at  the  surface.  The  house  is  used 
as  a  dwelling  or  club  house  in  summer.  In  December,  1895, 1  requested 
the  company  to  remove  it,  but  after  a  corresi)ondence  extending  to 
April,  189G,  the  company  failed  to  manifest  any  disposition  to  com])ly 
with  the  request,  and  on  June  10,  1896,  I  presented  the  subject  to  the 
United  States  district  attorney,  Hon.  W.  A.  Poacher,  Oswego,  N.  Y. 

Accretion  of  sjmd,  to  the  extent  of  about  40  ivcres,  has  ocxiurred  along 
the  west  pier  and  in  the  angle  between  it  and  the  shore,  and  fences 
built  upon  this  accretion  by  the  railroad  company  or  others  claiming 
the  land  interfere  with  the  free  passage  of  wagons  along  the  pier  to  the 
lake  to  haul  sand  for  building  purposes,  and  this  house  prevents  the 
use  of  the  pier  as  a  road  for  that  purpose.  If  teams  could  get  free 
access  on  the  buried  ])ier  to  the  beach  a  very  considerable  quantity  of 
sand  would  be  hauled  away  for  building  which  now  drifts  over  the  pier 
into  the  channel,  from  which  it  has  to  be  dredged. 

As  fences  have  been  built  u])  to  the  pier  upon  the  land  formed  by 
accretion,  and  as  this  house  o(jcupies  the  full  width  of  the  pier,  the 
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offioerB  and  employees  of  the  United  States,  inclading 
keeper,  can  pass  on  the  land  along  the  pier  or  on  the 
sufferance  of  those  who  have  taken  possession  of  tjhe  pier 
irnited  States  at  a  cost  of  many  thousand  dollars,  and  of  tU 
it  has  formed. 

During  the  year  the  steamer  0.  Wall  and  the  schooner  i 
lided,  the  former  against  the  light-honse  pier  extension  aiu 
against  the  westerly  shore  return  of  the  outer  breakwater 
N.  Y.,  but  as  it  was  not  certain  who,  if  any  one,  was  to  VL 
collisions,  no  steps  were  taken  to  collect  the  cost  of  repairi 
small  in  both  cases. 

There  is  no  other  occupancy  of  piers  in  this  district,  ai 
iiijnry  has  occurred  to  them  by  collisions  during  the  fiscal ' 
June  30, 1897. 

Very  respectfully,  your  obedient  servant, 

W.  8.  Stai 
Major  J  Carps  of . 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers  J  U.  8.  A. 
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REPAIR  OF  THE  AQUEDUCT  BRIDGE  ACROSS  THE  POTOMAC  RIVER  AT 

WASHINGTON,  D.  C. 


report  of  lieut,  col.  chas,  j,  allen,  corps  of  engmeers, 
officer  in  chakoe,  for  the  fiscal  year  ending  june  so,  1s97. 

United  States  Engineer  Office, 

WashingUmy  D.  0.,  July  19j  1697. 

Obneral  :  I  have  the  honor  to  forward  herewith  my  annual  report 

for  the  year  ending  Jane  30, 1897,  for  repairs  to  the  Aqaeduct  Bridge, 
•    •    • 

Very  respectfully,  your  obedient  servant, 

Ohas.  J.  Allen, 
Lieut  Ool,y  Corps  of  Engineern. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineersj  (T.  B.  A. 


repair  of  TIIK   aqueduct  bridge  across  the  POTOMAC  RIVER  AT 

WASHINGTON,  D.  C. 

SKETCH  OF  THE  WORE:. 

In  compliance  with  a  resolution  of  the  United  States  Senate  of  Janu- 
ary 21, 1893,  an  examination  of  the  piers  of  the  Aqueduct  Bridge  was 
made  May  2  to  20,  1893,  with  the  aid  of  a  diver. 

On  June  21,  1893,  a  report  in  detail  was  made  of  the  examination, 
and  on  July  17, 1893,  an  estimate  of  the  cost  of  the  repairs,  amounting 
to  (51,070,  was  submitted.  It  was  proposed  to  repair  Pier  No.  4  by 
means  of  a  cofferdam,  within  which  the  defective  masonry  was  to  be 
rebuilt,  and  to  repair  the  remaining  piers  with  Portland  cement  con- 
crete in  bags  put  in  place  by  a  diver.  (Report  of  the  Chief  of  Engi- 
neers for  1895,  pp.  4085-4091.) 

WORK  DONE. 

On  August  7, 1894,  an  appropriation  of  151,070  was  made  in  the  Dis- 
trict of  Columbia  appropriation  act  for  the  fiscal  year  ending  Jane  30, 
1895,  for  the  repair  of  the  bridge,  as  follows: 

For  the  repair  of  the  Aqueduct  Bridge,  fifty-one  thousand  and  aeven^  dollara^  eaid 
sum  to  be  expended  by,  and  the  work  to  be  done  under,  the  direction  of  tiie  Chief  of 
Engineers  of  the  Army,  by  contract  or  otherwise,  and  by  the  purchase  of  material  in 
open  market,  in  order  to  prevent  delay  in  the  prosecution  of  the  work. 

S8S7 
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On  Sopteinbor  29,  1894,  a  contract  was  entered  into  with  ti 
&  S<*hui^)au  Company,  of  Chicago,  III.,  for  the  repair  of  Pic 
3,  5,  6,  7,  and  8  by  Portland  cement  concrete  in  ba^  put  in  i 
diver,  and  for  tlie  repair  of  Pier  No.  4  by  means  of  a  cofferdf 
which  new  masonry  was  to  be  laid  in  the  eroded  C/avity,  the  brit 
resting  on  Pier  No.  4  to  be  supported  on  false  work  during  th 
to  ]>rovide  against  any  possible  fbrther  fitilure  of  the  pier  when  i 
was  pum])ed  out  of  the  coflerdam  and  the  effective  weight  of 
hanging  masonry  of  the  upstream  end  thereby  increased. 

After  the  cofferdam  had  been  pumped  out  and  debris  disposi 
ovcThanging  masonry  of  the  ice  breaker  was  removed  in  orimt 
reconstruction  of  this  part  of  the  pier  might  be  safely  prosecute 
masonry,  which  was  Just  above  the  eroded  cavity,  was  found  tc 
laid  in  lime  mort^ir  and  was  removed  with  some  difficulty.    The 
of  the  drbris  below  the  eroded  cavity  was  next  undertaken,  the 
tion  being  carried  down  to  solid  rock  and  as  far  downstream  as 
line  of  cmss  braces  of  the  original  coft*erdam  of  1838,  which  Urn 
in  number,  had  been  left  in  place  and  built  into  the  masonry  oft 
As  this  work  went  on,  it  was  found  that  the  old  masonry  had  n 
started  from  solid  rock,  and  part  of  it  was  of  poor  quality. 

The  Acting  Secretary  of  War  and  the  Chief  of  Eogineers  m 
insi>ei*tion  of  the  work  on  June  24, 1895,  and  in  view  of  the  poor 
of  the  masonry  at  the  base  of  the  pier  it  was  decided  that  after  tl 
pletion  of  the  ]>resent  contract  (for  the  upstream  end  of  the  pier)  i 
be  necessary  in  the  near  future  to  remove  the  defective  masonri 
remainder  of  the  pier  and  replace  it  by  masonry  of  proper  quality  f 
on  the  solid  rock.  The  existing  appropriation  was  insufficient 
purpose,  and  it  was  therefore  necessary  to  ask  a  further  appro] 
from  Congress.  The  cofferdam  would  be  needed  for  the  propose* 
and  the  contract  was  therefore  modified  June  27, 1895,  so  as  to  ] 
for  the  purchase  of  the  coflerdam  from  the  contractors  for  the 
(;{,(KH)  in  lieu  of  its  removal  by  them,  for  which  last  they  were  to 
(],5<N)  and  were  to  have  the  timber. 

The  work  of  repairs  under  the  ai)])ropriation  of  August  7, 18 
completed  in  August,  1895.  Tlie  total  expenditure,  including  c 
work,  hired  labor,  purchase  of  materials  and  ooflferdam,  supei 
ence,  inspei*tion,  etc.,  was  $46,379.70,  leaving  a  balance  of  $4 
which  reverte<l  to  the  United  States  Treasury. 

Full  rei)orts  of  the  work  of  repairs  to  the  bridge  piers  will  b 
in  Ap])endix  A  A  A  to  the  annual  reports  of  the  Chief  of  En 
for  I8i>r>  and  IS90. 

A  complete  re])ort  and  estimate  of  the  cost  of  reconstruction 
No.  4  will  be  found  in  the  rei)ort  dated  Noremlier  30, 1895,  of  th< 
then  in  i'Jiar^e,  and  published  as  DoiHunent  No.  158,  House  of 
sentativea.  Fifty fourth  Congress,  first  nessioii.  The  estimated 
reconstruction  of  the  i)ier  was  $(>5,()00,  which  sum  was  appropri 
follows,  by  the  act  of  Congress  of  June  8,  1896: 

Hc])nirs  to  A<|ue<lii(t  Bridge:  For  recunstructioo  of  pier  numbered  fox 
AqnediK't  Hridgf  nrroHH  the  Fotoniar  Kiver  at  Georgetown,  District  of  Coli 
be  available  until  ex])eiided,  sixty-live  thousand  dollars. 

A  contrart  for  the  work  of  reconstruction  of  the  pier  was  ma 
17, 1897,  with  the  Houston  Construction  Coni])any,  of  Philadelp 
The  contract  was  ai>proved  May  28,  1897.  The  work  to  be  coi 
November  1,  1897.     Amount  of  contract,  f«'}0,000. 

The  contractors  commenced  work  on  the  28th  of  May,  and 
close  of  the  fiscal  year  had  most  of  their  plant  in  position  on  thi 
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dam;  had  made  some  progress  in  qaarrying  stone  at  their  qaarry, 
which  is  on  the  east  bank  of  the  Potomac,  and  about  3  miles  above 
Georgetown;  and  had  done  some  work  toward  putting  in  repair  the 
false  work  for  supporting  the  spans  adjoining  pier  4,  and  also  the 
cofterdam. 

Other  work  during  the  fiscal  year  ended  June  30,  1897,  consisted  in 
some  slight  necessary  repairs  by  hired  labor  to  the  colterdam. 

Amount  expended  during  fiscal  year  ended  June  30,  1897,  (1,446.43. 

Money  statement 

Amoont  appropriated  by  act  of  Jane  8,  1896 $65,000.00 

JnnedO,  Im,  amount  expended  during  fiscal  year 1,446.43 

July  1,  1897,  balance  unexpended 63,553.57 

July  1,  1897,  outetanding  liaMlitie* $136.00 

July  1,  1897,  amount  covered  by  uncompleted  contracts 30, 000. 00 

.    30, 436. 00 

July  1,1897,  balance  available 88,117.67 


Ahtitrmei  of  prapoaah  far  recanatr action  of  pier  No.  4  of  the  Aqueduct  Bridge,  DUtrioi  of 
Columhiaf  opened  by  lAeut,  Col.  Ckaa.  J.  Alien,  Corps  of  Engineere,  Miutch  22, 1897. 


MatoriaL 


Bepair  Mid  mainteDance, 
fabe  work  and  cofff rdam . . 

PumpiDS  oat  ooffiBrdam 

Kemovu  of  false  work  and 
cofiferdam 

Removal  of  (rid  masonry  . . . . 

Kxcavaiion,  eto 

Concreto 

▲akiar  masonry 

Hender  masonry 

Rabble  masonry 

Removing  and  resett  ing  cop- 
ing  

BfCpalref  iron  trasses 


Ksti-  I  Albert  Weber,  Balti- 
mated  more,  Md. 

qnan* 


Uty. 


Ou.yds. 


Price. 


Total 

Time  of  commencement. 
Time  of  OMspletion 


1,470 
300 
210 
460 
45 
•20 

21 


$2, 


800.00 
675.00 

000.00 
1.50 
2.00 
6.55 
18.00 
10.00 
6.00 

20.00 
675.00 


Amount. 


#2,800.00 
675.00 

6,  WiO.  00 
2. 206. 00 

61)0.00 
1.375.50 
8,  280.  00 

450.00 
3,720.00 

420.00 
576.00 


27.100.60 

Apr.15,1897 

Mar.  15, 1808 


Clark  Sl  Co.,  New 
York,N.Y. 


Price. 


$1,600.00 
2, 500. 00 

7,500.00 

4.00 

4.00 

12.00 

16.00 

16.00 

7.00 

8.00 
360.00 


Jnne  1, 
Jan.  1, 


1898 


Amoant 


Houston  Construo- 
tion  Co..  Phila- 
delphia, Pa. 


Price. 


$1,600.00  $5,860.00 
2,500.00     5,125.00 


7,500.00 
5.880.00 
1,200.00 
2,520.00 
7,360.00 
720.00 
4,340.00 

168.00 
360.00 


84.188.00 


1897 


3,000.00 

2.00 

2.00 

8.00 

l&OO 

18.00 

10.00 

10.00 

2oaoo 


Amount. 


$5,860.00 
6, 126. 00 

8,000.00 
2,040.00 

600.00 
1,680.00 
8,280.00 

810.00 
0.200.00 

210.00 
200.00 


84,89&00 
Apr.  15, 1897. 
Sept  1,1897. 


Material. 


Bepair  and  maintenance, 
illae  work  and  coflenlam. . 

Pimping  out  cofferdam 

Bemoral  of  fUse  work  and 
eofbrdam 

Removal  of  old  masonry 

Excavation,  et^s 

Concrete 

Ashlar  masonry 

Header  masonry 

Rubble  masonry 

Removing  and  resett  in  j;  cop- 
ing   

Repair  of  iron  trusses 


Total 

Time  of  omnmencement. 
Time  of  eompletion 


£sU- 
mated 
quan- 
tity. 


Ou.ydM. 


1,470 
800 
210 
460 
45 
620 

21 


R.  H.  Hood,  Wash- 
ington, I>.  C. 


Price. 


$2,100.00 
3,200.00 

1,500.00 
5.00 
3.00 
14.00 
37.00 
40.00 
12.00 

15.00 
224.00 


Amount. 


$2,100.00 
3,200.00 

1,600.00 
7,350.00 
900.00 
2, 940. 00 
17,020.00 
1,800.00 
7,440.00 

316.00 
224.00 


44, 789. 00 

May  1.1897 

Nov.30,1897 


Jutte  &,  Foley  Co., 
Pittsburg,  Fa. 


Price. 


$10,000.00 
3,000.00 

8,000.00 
1.60 
3.00 
12.00 
21.60 
21.50 
21.50 

21.50 
600.00 


Amount. 


J.  J.  Shipman, 
Washington,  D.  0. 


Price. 


$10,000.00  $1,000.00 
3,000.00  i  2,500.00 


3,000.00  , 
2,205.00 

900.00  ' 
2,620.00  I 
9,890.00 

967.60 
13,330.00  ' 

461.50  ' 
600.00 


1,000.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 

28.00 
200.00 


46,764.00 

Apr.10,1897 

Oct.  1,1897 


Amount. 


$1,000.00 
2,500.00 

1.000.00 
20,580.00 
4,200.00 
2,940.00 
6, 440. 00 
630.00 
8.680.00 

-688.00 
200.00 


48.768.00 
Apr.  1, 1897. 
Not.  1.1897. 


All  the  above  proposals  were  rejected  and  the  work  was  readyertised  under  date  of 
April  10, 1897. 
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Ah8ir€iei  of  prapoBaU  fitr  reofm9ir%eiian  of  Pier  No,  4ofik9  AqmedueH 
CpluwAia^  opened  h}f  JAeiU,  Col,  Cka$,  J,  AUem,  Corpe  of  Mt^imeerB, 


ICnteriaL 


Repair  »nd  m«iiiteiiMice,  fiilte  work  and 

oofferdAm 

Paupincoatoofferdam 

Bamovml  of  fidao  work  and  cofferdam 

KemoTalof  old  masonry 

Bxcaration,  etc 

Concrete 

Ashlar  masonry 

Header  masonry 

Rubble  masonry 

UomoTinffand  resetting  coping 

Repair  of  iron  tonsses 


Total 

Time  of  commencement. 
Time  of  eomplelion 


Beti. 

mated 

quan* 

Uty. 


Ou.yd§. 


1.470 
300 
210 
460 

45 
620 

21 


Houston  Constmetioii 
Co.,  Philadelphia,  Pa. 


Prioa. 


16,600.00 

6,000.00 

8,000.00 

L60 

2.00 

^    7.76 

16.00 

26.00 

6.00 

10.00 

200.00 


16,800.00 
6.000.00 
8,000.00 
2,206.00 

600.00 
1,627.60 
6,000.00 
1,086.00 
8,720.00 

210.00 
00 


Hay  80, 1807 
Nov.  1,1887. 


28.807.60 


6,001 
4 
I 

H 

II 

U 

4 

I 


MayJ8^ 

Feb.  SI, 


Repair  and  maintenance,  fiOse  work  and 

cofferdam 

Pumpins  out  cofferdam , 

RemovaTof  false  work  and  cofferdam 

Removal  of  old  masonry 

Excavation,  etc 

Concrete , 

Ashlar  masonry , 

Header  masonry 

Rabble  masonry 

Removing  and  resetting  ooping 

Repair  of  iron  trasses 


Total 

Time  of  commencement. 
Time  of  completion 


Esti- 
mated 
quan- 
tity. 


Oicyds. 


1.470 
800 
210 
460 
45 
620 
21 


Hewlett  Si  Boma. 
Washington,  D.  O. 


^1. 
1. 
1. 


650.00 

060.00 

800.00 

6.84 

8.00 

9.00 

22.80 

20.00 

17.40 

8.15 

50.00 


81,66a  00 
1,850.00 
1,800.00 
8,73L80 
2,400.00 
1,800.00 
10.528.40 
000.00 
10,788.00 
66.15 
50.00 


140,755.85 

Award  of  contract. 
150  working  days . . 


Jutte  Sl  FcHm 
Pittsburg, 


$2,000.00 

8,000.00 

3,000.00 

5.44 

8.00 

12.00 

21.50 

21.50 

21.50 

21.50 

600.00 


144,( 
June  1,1887. 
Nov.  1, 1887. 


8.( 

8»( 

7.1 

I 

%^ 
I 

18.1 
4 
I 


Note. — The  bid  of  R.  H.  Hood  was  not  made  in  acoordaaee  with  pri 

The  contract  was  awarded  to  the  Houston  Constraotion  Company,  tl 
der.  Date  of  contract.  May  17;  approved  May  28, 1897.  Date  of  comi: 
or  before  May  30;  date  of  completion  November  1,  1897. 


APPENDIX  AAA. 


WASHINGTON  AQUEDUCT   AND   INCREASING  THE   WATER   SUPPLY   OP 

WASHINGTON,  DISTRICT  OF  COLUMBIA. 


REPORT  OF  CAPT.  D.  D.  GAILLARD,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897. 

1.  Waaliiugton  Aquedaot.  I  2.  Increasing  the  water  supply  of  Wash- 

I  ington,  D.  0. 


Office  op  the  Washingkton  Aqueduct, 

Washington^  D.  0.,  July  17y  1897. 

Obnebal:  I  have  the  honor  to  forward  herewith  the  annual  reports 
for  Washington  Aqueduct  and  increasing  the  water  supply  of  Wash- 
ington, D.  C.,  for  the  fiscal  year  ending  June  30, 1897,    •    •    •    . 
Very  respectfully,  your  obedient  servant, 

D.  D.  Gaillabd, 
Captainj  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers  J  V.  8.  A. 


A  A  Ax. 

WASHINGTON  AQUEDUCT. 

Appropriations  for  the  Washington  Aqueduct  are  applied  to  the 
improvement,  maintenauce,  and  repair  of  all  of  those  parts  of  the  water 
supply  that  have  been  placed  under  the  supervision  of  the  Chief  of 
Engineers,  except  the  new  reservoir  near  Howard  University  and  the 
tunnel  connecting  it  with  the  distributing  reservoir.  These  are  the 
masonry  dam  across  the  Potomac  at  Great  Falls,  the  works  there  for 
regulating  the  supply  to  the  conduit,  the  conduit  from  Great  Falls  to 
the  distributing  reservoir,  the  three  reservoirs  for  supplying  the  city, 
the  mains  for  delivering  water  from  the  reservoirs  into  the  city's  dis- 
tributing system,  and  the  two  bridges  for  carrying  the  mains  across 
Rock  Creek. 

The  water  supply  is  taken  fiK>m  the  Potomac  Biver  at  Great  FaHs, 
about  14  miles  above  the  city. 

At  this  point  a  masonry  dam  extends  across  the  river  from  the  Mary- 
land to  the  Virginia  shore.    Its  total  length  is  2,877  feet,  and  the  width 

asei 
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of  itfl  crest  in  the  Virpnia  channel  and  across  Oonns  Islaa 
3  inches  and  in  the  Maryland  channel  7  feet  9  inches.  la  It 
crest  of  the  dam  was  raised  from  a  reference  of  148  feet  al 
tide  at  the  Washington  Navy- Yard  to  150.5  feet  above  the  sa 
plane. 

Tlie  top  of  the  mouth  of  the  feeder  of  the  conduit  at  Ores 
at  a  refereii(*.e  of  14t)  feet  and  the  bottom  at  a  reference  of  131 

The  wati^r  i>as8CA  from  the  feeder  through  the  gatehouse  ani 
conduit,  wliich  at  this  point  has  a  reference  of  152  feet  at  th 
surfa<'e  of  the  crown  of  the  arch. 

The  slope  of  the  conduit  is  uniform  between  the  gatehouse 
Falls  and  the  distributing  reservoir  and  is  9  inches  in  5,000  ft 

The  conduit  is  cir(*.ular  in  cross  section,  and  for  the  greater  { 
entire  len^rth  is  9  feet  in  diameter  and  composed  either  < 
masonry  plastered  or  of  3  rings  of  brick,  but  where  the  soil  in 
was  built  was  considered  particularly  good  the  inner  ring  of  I 
omitte<l  and  the  diameter  is  9  feet  9  inches.  Where  the  oondii 
as  an  unlined  tunnel  through  rock  the  excavation  was  safficiei 
tain  an  ins(*ribcd  circle  II  feet  in  diameter. 

The  lengths  of  the  conduit  and  its  connections  are  as  follow 

Len^^th  of  feeder  at  Great  Falls,  256  feet 

Area  of  cross  section  at  mouth,  157.45  square  feet 

Length  of  conduit  between  gatehouse  at  Great  Falls  and  n 
nectioii  of  Daleciiirlia  Heservoir,  47,89().5  feet;  least  diameter, 

Length  of  by-conduit  around  Dalecarlia  Reservoir,  2,730.5  fe( 
eter  for  6:i5  feet,  8  feet;  for  rest  of  distance,  9  feet. 

I^ength  of  conduit  between  south  connection  of  the  Dalecarl 
voir  and  north  connection  of  the  distributing  reservoir,  10,14 
diameter  of  conduit,  9  feet. 

Length  of  by-conduit  around  the  distributing  reservoir,  2,27 
diameter,  7  feet. 

At  the  distributing  reservoir  the  water  passes  into  4  cast-ir 
48  inches,  3(>  inches,  30  inches,  and  12  inches  in  diameter,  res] 

The  Dalecarlia  lieservoir  has  a  storage  capacity  of  about  15 
gallons,  is  practically  without  paved  slope  wall,  is  p^ectly  ] 
against  pollution  from  the  drainage  of  the  surrounding  count] 
provided  with  a  spillway,  the  reference  of  the  bottom  of  whicl 
feet.  The  reference  of  the  interior  surface  of  the  crown  of  th 
the  conduit  at  the  north  connection  of  this  reservoir  is  143.77 
at  the  ^outh  connection  143.39  feet.  The  distance  between  thei 
measured  along  the  line  of  flow  of  the  water  across  the  res 
about  3,550  feet. 

The  distributing  reservoir  has  a  storage  capacity  of  about  16 
gallons  and  is  divided  by  a  puddled  and  paved  wall,  throu, 
is  a  passageway  which  can  be  closed  with  stop  planks,  into 
tions,  containing  97,600,000  and  53,250,000  gallons,  respective 

The  interior  surtiice  of  the  crown  of  the  arch  of  the  condu 
north  connection  of  this  reservoir  has  a  reference  of  141.87  fe< 

The  Georgetown  high-service  reservoir  is  circular  in  plan 
an  available  capiR*ity  of  about  1,500,000  gallons.  The  referei 
water  surface  when  the  reservoir  is  full  is  220.5  feet.  Althc 
reservoir  is  under  the  charge  of  this  oflSce,  the  duty  of  keepin 
by  pumping  devolves  upon  the  water  department  of  the  D 
Columbia. 

In  a<ldition  to  the  three  reservoirs  already  mentioned,  whw 
part  of  the  aqueduct  system,  there  is  another  reservoir,  built 
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trolled  by  the  Coinmisaioners  of  the  District  of  Columbia,  called  the 
Fort  Beuo  reservoir,,  with  a  capacity  of  about  4,600,000  gallons,  the 
reference  of  its  water  surface  when  the  reservoir  is  full  being  about 
420  feet 

This  reservoir,  like  the  high-service  reservoir  in  Georgetown,  is  sup- 
plied with  water  taken  from  the  supply  mains  by  the  U  street  pump. 

The  Dalecarlia  and  distributing  reservoirs  supply  this  station  and 
that  part  of  the  District  which  lies  below  100  feet  above  datum.  The 
areas  lying  between  the  levels  of  1(K)  and  210  feet  above  datum  are  sup- 
plied by  pumping  from  the  XJ  street  station  directly  into  the  distribu- 
ting mains,  the  Georgetown  high-service  reservoir  being  held  as  a  reserve 
supply.  The  areas  having  a  greater  elevation  than  210  feet  above 
datum  are  supplied  from  the  Fort  Reno  reservoir. 

It  will  be  observed,  therefore,  that  the  total  present  storage  capacity 
of  all  reservoirs  is  a  little  less  than  307,000,000  gallons,  or  about  seven 
days'  normal  supply. 

tlntil  the  average  daily  consumption  of  water  becomes  considerably 
greater  than  at  present,  the  reference  of  the  surface  of  the  water  at  the 
lowest  stage  of  the  Potomac  will  be  about  151  feet  at  the  mouth  of 
the  feeder  at  Great  Falls,  about  146.75  feet  at  the  Dalecarlia  reservoir, 
and  146  feet  at  the  distributing  reservoir. 

From  August  17  to  November  16,  1896,  M^.  Oharles  J.  Allen,  Corps 
of  Engineers,  was  in  temporary  charge  of  the  Washington  Aqueduct 
and  its  accessory  structures  during  ray  absence  on  duty  in  Alaska. 

The  following  statement  shows  the  operations  upon  the  aciueduct 
and  its  accessory  works  during  the  fiscal  year  and  their  condition  at 
its  close: 

GATEHOUSES,   WATCHMEN'S  QUARTERS,   AND  OTHER  BUILDINGS. 

The  watchman's  house  at  the  Dalecarlia  Reservoir  was  furnished  with 
a  new  roof  and  a  c(miplete  set  of  new  window  shutters.  The  laborer's 
h(mse  at  the  same  reservoir  was  extensively  repaired  throughout.  The 
engine  house  on  the  Virginia  shore  at  Great  Falls  was  provided  with  a 
new  felt  roof. 

The  four  gatehouses  at  the  Dalecarlia  and  distributing  reservoirs, 
and  the  house  over  the  entrance  to  the  valve  chamber  at  the  latter, 
which  had  become  much  discolored  and  weather-stained,  were  covered 
with  a  wash  of  Portland  cement,  which  greatly  improved  their  appear- 
ance. All  other  buildings  were  repainted  or  whitewashed,  and  such 
minor  repairs  as  were  necessary  for  their  proper  preservation  were  made. 

THE  RESERVOIRS. 

The  improvement  of  the  Diilecarlia  Reservoir  was  completed  under 
the  8ui>ervi8ion  of  Col.  George  U.  Elliot,  United  States  Corps  of  Engi- 
neers, retired,  on  November  15, 1895,  with  the  exception  of  the  acquire- 
ment by  condemnation  of  a  small  piece  of  land,  four  hundred  and  eight 
one-thousandths  of  an  acre,  the  property  of  John  P.  Hickey,  proceedings 
for  the  ac(iuiremeut  of  which  were  in  progress  at  the  close  of  the  la^t 
fiscal  year.  These  proceedings  were  completed  early  in  the  present  fiscal 
year  and  the  award  was  paid  to  Mr.  Hickey  on  September  6, 1896. 

The  works  were  designed  to  divert  from  the  reservoir  the  drainage 
from  a  watershed  of  about  3,825  acres,  which  drainage  had  so  polluted 
its  waters  as  to  cause  the  reservoir  to  be  thrown  out  of  service  in  the 
spring  of  1888. 
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This  drainage  formerly  entered  the  reservoir  by  three  8tM 
Falls  Branch,  Mill  Creek,  and  East  Greek,  with&ainagean 
2,700,  900,  and  226  acres,  respectively. 

The  plan  of  improvement  adopted  consisted  in  oonstme 
across  these  streams  just  above  their  mouths,  and  carrying  1 
of  East  Greek  by  an  open  intercepting  channel  around  the  nuH 
reservoir  into  Mill  Creek  above  its  dam,  firom  which  point  Iq 
and  proportionally  longer  channel  around  the  reservoir  an 
tunnel  through  a  hill  the  drainage  of  the  two  streams  and 
adjacent  to  the  open  channels  were  carried  into  Little  Fal 
above  its  dam. 

The  drainage  of  the  entire  watershed,  thus  collected,  wasoi 
a  shaft  51  feet  deep,  excavated  in  the  bed  of  the  latter  strea 
the  bottom  of  this  shaft  a  tunnel  1,000  feet  long  and  7  feet  in 
carries  the  water  under  Dalecarlia  HiU  to  its  former  course  la 
the  Potomac  Biver. 

These  works  are  in  excellent  condition,  are  very  sightly  i 
ance,  and  effect  perfectly  the  object  for  which  they. were  desi 

A  large  number  of  trees  blown  down  in  the  storm  of  Sepil 
1896,  near  the  northwest  shore  of  this  reservoir  were  ca 
removed,  and  the  underbrush,  leaves,  and  straw  around  the 
the  reservoir  have  been  burned  or  carted  away.  Some  of  the  i 
ular  banks  of  this  reservoir  were  graded  and  the  excess  of 
used  in  filling  the  few  shallow,  marshy  portions  of  the  reser^ 

The  unsightly  spillway  was  extensively  repaired  and  its  a 
much  improved  thereby.  A  gauging  weir  for  computing  th 
of  the  spillway  was  constructed  in  the  channel  beneath  tl 
bridge.  A  boathouse  in  course  of  construction  near  the  sou 
tion  of  the  reservoir  will  afford  much  needed  protection  fo: 
used  in  operating  the  works  at  this  reservoir. 

An  iron  hand  rail  was  placed  around  the  shaft  at  .the  ] 
Beservoir  as  a  measure  of  precaution  against  accidents. 

About  800  feet  of  the  wooden  fence  around  the  distributing 
damaged  by  the  storm  of  September  29,  1896,  was  repair 
number  of  ornamental  plants  and  grasses  were  set  out  a 
borders  of  the  reservoir. 

During  the  past  three  months  the  fences  around  both  reser 
been  extensively  repaired  and  all  of  them  have  been  whitewi 

All  cracks  in  the  bottom  and  along  the  sides  of  the  hi 
reservoir  in  Georgetown  were  plastered  up,  and  the  interior  si 
carefully  covered  with  several  washes  of  Portland  cement  t 
exfiltration.  The  exterior  was  much  improved  in  appearai 
washes  of  Portland  cement  over  all  masonry  and  two  coats  o 
all  ironwork  of  the  reservoir  and  on  the  iron  fence  surroundi 

During  the  past  year,  not  including  the  few.  occasions  when 
was  lowered  by  tlie  supply  being  shut  off  for  the  purpose  of 
of  removing  deposits  ftrom  the  conduit,  the  extreme  fluctuati 
level  of  the  water  in  the  distributing  reservoir  had  a  rang 
foot  as  against  1.80  feet  for  the  preceding  year  and  4.1  feet  i 
the  corresponding  heights  being  as  follows: 


Year. 


1804-05 
1895-90 
1806-4»7 


Lowest. 


D*te. 


Feet. 

141. 45     February,  1894 

144.16  :  Julv,  1895 

145. 08  •  January  30, 1897 


Highest. 


Dttto. 


Feet. 

14.5.55     March.  1805.., 
145.95  I  April  and  Kay,: 
140. 08  I  November  20,  U 
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It  will  be  observed  that  the  lowest  stage  of  this  reservoir  daring  the 
fiscal  year  was  0.93  foot  higher  than  the  lowest  stage  during  the  pre- 
ceding fiscal  year  and  3.63  feet  higher  than  daring  the  year  before  that 
With  the  exception  of  the  intensely  cold  period  from  January  27  to 
February  3,  1897,  the  water  level  in  the  reservoir  at  no  time  fell  below 
145.G  feet  above  datum. 

This  marked  improvement  in  the  normal  level  of  the  reservoir  arises 
from  three  causes :  First,  raising  the  dam  at  Great  Falls;  second,  remov- 
ing deposits  irom  the  conduit,  and  third,  putting  the  Dalecarlia  reser- 
voir into  service.  From  the  spring  of  1888  until  July  27,  1896,  this 
reservoir  was  out  of  service,  and  a  sadden  demand  upon  the  compara- 
tively small  supply  stored  in  the  distributing  reservoir  affected  its 
level  much  more  than  at  present,  when  it  is  connected  with  the  Dale- 
carlia Reservoir.  In  addition,  when  the  latter  reservoir  was  out  of 
service  the  water  was  carried  around  it  by  means  of  a  by-oondait, 
which  for  625  feet  of  its  length  has  a  diameter  of  but  8  feet,  and  serves 
to  throttle  the  flow  materially.  Since  this  reservoir  has  been  put  in 
service  no  throttling  occurs  and  the  flow  is  increased. 

THE  CONDUIT  AND  THE  BY-OONDUITS. 

With  the  amount  appropriated  by  the  act  of  March  2, 1895,  the  entire 
conduit  and  both  by-conduits  had  been  thoroughly  cleaned  during  the 
preceding  fiscal  year  for  the  first  time  since  their  construction,  and 
8,946  cubic  yards  of  deposit  had  been  removed  therefrom.  During  the 
operations  connected  with  the  removal  of  these  deposits  a  large  num- 
ber of  longitudinal  cracks  were  discovered  and  were  carefully  plastered 
up  with  cement  mortar.  A  detailed  description  of  all  operations  con- 
nected with  the  removal  of  deposits  and  a  table  showing  the  location 
of  the  cracks  are  given  in  Appendix  B  B  B  of  the  Report  of  the  Chief  of 
Engineers  for  1896. 

During  the  months  of  May  and  June,  1897,  all  deposits  were  removed 
from  the  entire  conduit  between  Great  Falls  and  the  distributing  reser- 
voir, and  from  the  by-conduit  around  the  distributing  reservoir,  and 
the  interior  of  both  the  conduit  and  by-conduit  was  carefully  scraped 
and  swept.  About  165  cubic  yards  of  deposits  were  removed  between 
Great  Falls  and  the  Dalecarlia  Reservoir,  and  about  5  yards  between  the 
two  reservoirs.  An  attempt  was  made  to  clean  the  by-conduit  around 
the  Dalecarlia  Reservoir,  but  when  it  was  entered  for  this  purpose  the 
north  connection,  which  has  been  in  particularly  bad  condition  for  sev- 
eral years,  was  judged  to  be  too  unsafe  to  warrant  the  risk  of  keeping 
men  at  work  in  the  by-conduit. 

This  by-conduit,  which  is  2,730.5  feet  in  length,  and  is  a  useful  part 
of  the  aqueduct  system,  was  constructed  during  the  civil  war,  when 
the  aqueduct  was  under  charge  of  the  Department  of  the  Interior,  but 
the  rubble  masonry  used  in  its  construction  was  of  very  inferior  quality, 
and  it  has  been  in  a  leaky  condition  for  many  years. 

For  a  part  of  its  length  it  is  located  too  near  the  reservoir,  the  banks 
of  which  in  this  vicinity  are  very  steep,  and  should  it  ever  become  nec- 
essary to  draw  off  all  of  the  water  from  tiliis  reservoir  there  is  Very 
grave  danger  that,  relieved  of  the  water  pressure  from  the  reservoir, 
portions  of  the  bank  between  the  byconduit  and  the  reservoir  will  slip 
into  the  latter,  as  has  been  the  case  on  two  occasions  heretofore,  and 
breaks  in  the  by -conduit  will  result.  To  afford  even  a  fairly  efficient 
service  the  entire  north  connection  and  the  portion  of  the  by  conduit 
adjacent  to  it  must  be  rebuilt,  and  an  estimate  for  doing  this  work  is 
sabmitted  in  the  proper  place. 
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Tlu'  d('[H>sits  removed  during  the  preftent  fiscal  year  we 
almost  exclusively  to  the  seven  unlined  11-foot  tunuel  aecti 
the  thirteen  9  foot  tMuches  enlarged  brick  and  masonry  sect 

A  careful  inspection  of  the  conduit,  made  while  the  wort 
lug  dei)08its  was  in  progress,  shows  that  none  of  the  eraoki 
up  during  the  preceding  fiscal  year  have  opened,  and  that  s 
have  d<*veloped.    A  new  board  walk  was  constructed  in 
leading  to  Wast^weir  No.  2. 

THE  CONDUIT  BOAD  AND  ITS  FENCHSS. 

For  use  in  re]>iuring  the  Conduit  road  1,7H  cubic  yards  of 
were  purc^hased  during  the  fiscal  year.  The  following  qv 
stone  were  crushed  and  spread  upon  the  Gouduit  road  at  w 
mentioned  below : 

Forty-five  cubic  yanls  of  flint  stone  near  the  distributing 
STAt  cubic  yanis  of  blue  stone  near  the  Dale<;ar]ia  Beservo 
cubic  yards  of  Hint  stone  between  Cabin  John  Bridge  and  Bi 
The  breaking  of  the  crusher  and  the  low  state  of  tib^  annual 
tion  prevented  the  crushing  of  the  remainder  of  the  flintstone 

Extensive  repairs  were  made  to  the  dirt  road  between  the  ( 
and  Great  Falls,  a  distance  of  about  2^  miles.  General  u 
made  to  all  other  portions  of  the  road,  ditches  were  cleaned, 
down,  slopes  trimnunl,  and  deposits  removed  from  culverts. 

A  new  painted  board  fence  was  erected  on  each  side  of 
the  northwest  a[)proach  of  Cabin  John  Bridge. 

All  of  the  guard  fences  on  the  embankments  along  the  Oc 
have  been  extensively  repaired  and  whitewiished. 

Year  by  year  the  travel  on  the  Conduit  road,  which  is  the  n 
ful  driveway  in  tlie  vicinity  of  Washington,  increases,  a: 
increases  the  amount  of  road  metal  necessary  to  keep  the  roa 
untU  at  the  present  time  the  cost  of  repairing  this  roiid  ent 
serious  draiii  ui)on  the  very  limited  annual  appropriation  la 
tenance  of  the  Washington  Aqueduct  and  its  accessory 
amounting  during  the  past  two  years  for  the  surface  repairs 
alone  to  more  than  12  per  c^nt  of  the  total  annual  approprial 
Washingt4^)n  Aqueduct  during  that  period. 

Although  the  Conduit  road  is  the  property  of  the  Washiuj 
duct,  it  is  so  extensively  used  as  a  public  driveway  that  i 
seem  fair  to  charge  tlie  annually  increasing  cost  of  mail 
entirely  against  the  appropriation  for  supplying  the  District 
bia  with  water,  thereby  reducing  the  amount  avulable  for  oj 
parts  of  the  system. 

Although  much  appreciated  in  its  present  condition  by  the 
of  persons  who  use  it,  the  condition  of  the  road  would 
improved  if  a  fixed  amount  were  appropriated  annually,  exd 
supplying  and  spreading  road  metal  upon  the  road,  the 
culverts,  ditches,  bridges,  etc.,  being  essential  to  the  saf 
Washington  Aqueduct,  t^)  be  paid  as  at  present  from  the  regi 
priation  for  the  maintenance  and  repair  of  the  Washington 

An  estimate  of  the  annual  cost  of  supplying  and  spret 
metal  upon  the  Conduit  road  between  Georgetown  and  the( 
is  accordingly  submitted  in  the  proper  place. 

THE  MAINS. 

The  trunk  mains,  aggregating  21  miles  in  length,  whioli 
the  distributing  reservoir  and  supply  the  distributing  syatei 
mains,  were  laid  by  the  United  States  and  are  under  the  con 
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MSoe^  but  the  distribating  mains  were  laid  by  the  District  of  Golunibia 
tad  are  ander  the  care  of  the  OomiBissioners  of  the  District. 

By  act  approved  June  11, 1896,  $5,000  was  appropriated  for  insert- 
Ingair  valves  and  blow-off  valves  in  the  36-inch  and  30-inch  mains. 

The  project  for  this  work  was  approved  on  Jane  26, 1896,  and  opera- 
tions were  commenced  in  October,  1896,  and  competed  in  February,  1897. 

Wi^  this  appropriation  air  valves  and  blow-off  valves  with  the 
necessary  casings,  covers,  masonry  work,  etc.,  were  inserted  in  the  36- 
inch  and  dO-inch  midns  at  the  following  placeis : 

It-tnek  hlow-ojg^  Ui  the  S6-ineh  metlM, 
One  at  New  Jersey  avenae  and  L  street  NW. 

S-inok  air  vmlves  in  the  36-inoh  main^ 

One  in  vanlt  at  distribating  reservoir. 
One  at  Thirty-fonrth  and  M  streets  N W. 
One  at  Thirty-second  and  M  streets  NW. 
One  at  Twenty- fonrth  and  L  streets  NW. 
One  at  Eighteenth  and  L  streets  NW. 
One  at  Eleventh  and  L  streets  NW. 

If-ifioA  hlow-effs  in  the  SO-ineh  main. 

One  at  Twenty-first  and  K  streets  NW. 

One  at  Sixteenth  and  K  streets  NW. 

One  at  Massachusetts  avenue  between  Fearth  and  Fifth  streets  NW. 

One  at  New  Jersey  avenne  and  K  stteet  NW. 

5-iiieJ^  air  valves  in  the  SMnck  main. 

One  in  vault  at  distributing  reservoir. 

One  at  Thirty- fourth  and  M  streets  NW. 

One  at  Thirty-second  and  M  streets  NW. 

One  at  Pennsylvania  avenue  between  Twenty-third  and  Twenty-fourth  streets  NW. 

One  at  Nineteenth  and  K  streets  NW. 

One  at  Thirteenth  and  K  streets  NW. 

One  at  Third  street  and  Massachusetts  avenne  NW. 

One  at  New  Jersey  avenue  and  I  street,  NW. 

One  at  New  Jersey  avenue  and  B  street  NW. 

From  the  annnal  appropriation  for  maintenance  and  repair  of  the 
Washington  Aqueduct,  a  12-inch  blow-off  was  placed  in  the  48- inch 
main  at  New  Jersey  avenue  and  L  street  NW. 

The  air  valves  and  blow-offs  were  all  inserted  by  the  use  of  the  A.  P. 
Smith  tapping  machine  without  the  necessity  at  any  time  of  shutting 
off  the  water  from  the  mains. 

In  doing  this  work  the  pieces  cut  out  of  the  mains  indicated  their 
condition  as  regards  "  tuberculation/'  which  was  as  shown  in  the  follow- 
ing table : 


Diameter  of 
main. 

Date 

when 

main 

was 

Condition  of  interior 
when  laid. 

Preaeat  condition  of  interior. 

Si  se  of  maximom 

observed  taber* 

cle  in  inches. 

IBiBOlMS 

1868 
1872 

1883 

Not  coatfMl ............ 

CompletelT  corered   with  Urge 

tauerclee. 
A  single  taberole  on  a  circular 

piece   13  inches   in  diameter; 

coating  badly  blistered. 
Ne  tuberclea.    Coating  aUghUy 

blistered. 

0.7  by  2  by  8.25 
0.3  by  1.25  by  2 

86  laches 

48iiiehee 

Coated  with  ooal-tar 
vamiHh. 

Coated  with  eoal-tar 
varnish. 
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From  this  it  will  be  observed  that  the  interior  of  the  SO-in 
in  SQch  poor  condition  that  tiie  velocity  of  flow  through  1 
greatly  retarded  by  friction. 

Daring  the  construction  of  the  large  intercepting  sewer  b; 
a  tunnel  under  the  east  abutment  of  the  M  Street  Bridge  < 
Greek,  it  was  observed  that  the  street  above  the  tunnel  wai 
and  with  it  the  48-inch  main,  one  joint  of  which  rested  rigic 
stone  abutment  of  the  bridge,  causing  slight  leakage  to  deve 
joints  of  the  main.    These  were  promptly  calked,  and  to  prevw 
from  possible  future  settlement  the  main  was  supported  by  ti 
iron  Orders  resting  upon  concrete  piers.    This  work  was  do 
expense  of  the  District  of  Columbia,  as  the  support  was  rendei 
sary  on  account  of  the  construction  of  the  intercepting  sewer. 

An  8-inch  cast-iron  drain  was  laid  from  the  valve  vault  of  tl 
main  near  Foundry  Branch  to  the  branch,  a  distance  of  80  fee 

A  new  platform  was  built  around  the  48-inch  gate  in  the 
New  Jersey  avenue  and  L  street  NW. 

A  break  in  the  24-inch  main  on  K  street,  between  Eighth  a 
streets  N£.,  was  repaired,  and  leaks  in  the  mains  at  the  : 
points  were  discovered  ana  stopped  by  recalking  the  joints: 

dS-imch  wkmim* 

Leaks  in  sereral  joints  on  M  street  near  Thlr^-seoond  street. 

A  leak  in  the  Joint  on  M  street  near  Twenty-sixth  street. 

Leaks  in  several  joints  under  the  M  Street  Bridge. 

Leaks  in  several  joints  in  the  east  almtment  of  the  M  Street  Bridge. 

$6'inch  maim. 
A  leak  at  College  Pond. 

SO-inch  wutin. 

A  leak  at  College  Pond. 

A  leak  at  New  Jersey  avenne  and  D  street. 

12  inch  main. 

A  leak  on  M  street  near  Thirty-second  street. 

Leaks  in  the  east  abutment  of  the  Pennsylvania  Avenne  Bridge. 

All  pipe  vaults  have  been  deaped  and  valves  have  been  c 
worked  regularly. 

Section  1803,  Bevised  Statutes^  forbids  the  tapping  of  any  i 
by  the  United  States  in  the  Distnct  of  Oolumbia  except  by  jn 
of  the  Ohief  of  Engineers,  United  States  Army. 

UiK)n  recommendation  of  Gol.  George  H.  Elliot,  Corps  of  B 
in  letter  dated  December  31, 1894,  concurred  in  by  the  Chief 
neers  and  approved  by  the  Secretary  of  War,  general  autht 
granted  to  the  Commissioners  of  the  District  of  Columbia  to  ti 
United  States  mains  in  the  District  of  12  inches  in  diameter  a 
at  their  pleasure,  with  the  exception  of  the  10-inch  main  in  Qe^ 
between  its  valve  just  north  of  M  street  and  the  Bock  Creek  J 
Bridge  at  Pennsylvania  avenue,  the  12-inch  main  on  the  Com 
between  the  distributing  reservoir  and  Foxhall  HiU,  and  th 
main  on  the  Canal  road. 

Permission  was  given  by  the  Chief  of  Engineers  to  Mrs.  Bll< 
to  tap  the  12-inc1i  main  with  one  1-inch  tap  on  the  Conduit  roac 
of  lot  F  in  Harlem  for  a  building  erected  on  that  lot.  and  t 
S.  S.  Shedd  &  Bro.,  for  Mrs.  H.  Semken,  owner,  to  tap  tne  30-i 
with  one  1-inch  tap  for  the  supply  of  premises  No.  1407  K  st 
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by  the  officer  in  charge  of  the  Washington  Aqueduct  to  the  Commis- 
sioners of  the  District  of  Coluinbia  to  connect  a  fire  hydrant  on  Massa- 
chusetts avenue  between  Fourth  and  Fifth  streets  with  the  12-inch 
blow-off  on  the  30- inch  main. 

THE  BRIDGES. 

All  of  the  bridges  are  in  excellent  condition,  with  the  exception  of 
the  wooden  flooring  of  the  roadway  over  the  Pennsylvania  Avenue 
Bridge  and  that  of  the  wooden  bridge  across  the  spillway  of  the  Dale- 
carl  ia  Reservoir,  both  of  which  are  considerably  worn  and  will  soon 
require  renewal. 

The  roadway  of  Pennsylvania  avenue,  which  in  the  vicinity  is  63.6 
feet  in  clear  width,  is  contracted  on  the  bridge  to  a  clear  width  of  but 
17  feet,  and  as  drivers  are  required  to  walk  their  teams  while  passing 
over  the  bridge,  a  congestion  of  travel  results  during  the  busiest  hours 
of  the  day,  causing  delay  and  annoyance,  as  there  is  not  room  for 
one  team  to  pass  another,  and  consequently  the  speed  of  all  teams  on 
the  bridge  moving  in  the  same  direction  is  limited  by  that  of  the  team 
in  front.  Especially  is  this  annoyance  felt  by  the  thousands  of  bicycle 
riders  who  daily  pass  over  the  bridge  and  who,  unless  experienced 
riders,  are  frequently  forced  to  dismount  and  lead  their  bicycles  over 
the  bridge,  the  rate  of  progress  of  the  teams  blocking  the  roadway 
ahead,  hexng  too  slow  to  allow  an  inexperienced  rider  to  maintain 
equilibrium.  In  addition,  the  sightly  appearance  of  the  avenue  is 
much  injured  by  the  extreme  contraction  at  this  point. 

This  bridge,  the  property  of  the  Washington  Aqueduct,  is  very 
graceful  in  appearance  and  is  unique  among  the  bridges  of  the  world, 
in  that  the  roadway  is  supported  upon  arched  ribs  formed  by  two 
48-inch  cast-iron  pipes,  through  which  flows  at  least  half  of  the  water 
consumed  by  the  city.  It  would  seem  therefore  that  any  plan  to  widen 
the  bridge  should  preserve  both  the  graceful  form  and  the  distinctive 
features  of  the  bridge. 

A  Board  of  Engineers,  constituted  by  Special  Orders  No.  8,  Feb- 
ruary 2,  1877,  and  composed  of  the  following  officers  of  the  United 
States  Corps  of  Engineers,  Bvt.  M^.  Gen.  Z.  B.  Tower,  Bvt.  Maj.  Ghen. 
H.  6.  Wright,  and  Bvt  Maj.  Oen.  Q.  A.  Gilmore,  was  assembled  to 
examine  into  the  propriety  of  certain  proposed  modifications  of  this 
bridge.  This  Board  after  due  consideration  of  the  matter  reported  as 
follows: 

It  wonld,  in  onr  opinion,  therefore,  better  accord  with  the  position  on  PenDsyl- 
Tania  aveDae  and  with  the  general  character  and  architectural  effect  of  other  aqne- 
dnct  stractnres  to  widen  this  structure,  without  changing  its  dosign,  by  the  addition 
of  two  arched  iron  ribs  similar  to  those  of  the  present  bridge  and  by  widening  the 
abatments. 

These  two  arched  ribs  shonld  be  made  abont  as  heavy  as  those  of  the  present 
bridge.  As  the  previons  discussion  shows  the  latter  to  be  abundantly  strong  with- 
out the  truss  work,  in  the  new  construction  the  greater  portion  of  the  whole  weight 
of  the  bridge  could  be  thrown  upon  the  added  arches,  not  used  as  water  pipes. 

We  regard  the  arch  as  far  more  sightly,  beautiful,  and  architectnal  than  tne  truss, 
and  therefore  more  suitable  for  this  position. 

On  April  26,  1877,  the  late  Gen.  Thomas  L.  Gasey,  United  States 
Oorps  of  Engineers  (retired),  then  in  charge  of  the  Washington  Aque- 
duct, was  requested  by  the  Chief  of  Engineers  to  investigate  and 
report  upon  ^^tlie  present  and  prospective  use  of  that  bridge  as  a  high- 
way, etc.''  ThiH  he  did  on  July  19, 1877,  his  report  concluding  with 
the  following  opinion: 

I  am  further  of  opinion  that  the  present  and  prospective  interests  of  the  citizens 
of  Washington  and  Georgetown  do  demand  Wi  iBcx^aM  Vii\*d^'^\^>^fA\!bs6^(««ft;:«%!l 
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and  of  the  footway,  tho  presoDt  width  being,  of  the  roadway  only  17; 
the  footwuyii44  iect  each. 

The  aliiiDdunt  Ktrcii^th  and  gtiffiiess  of  the  present  bridge,  under  any 
moving;  londs  that  art'  likelv  ti>  he  placed  upon  it,  are  clearly  shown  by 
Rations  of  the  Hoard  ol'  Kiigineern,  as  detailed  in  its  report  of  A])ril  7, 
agree  >vith  it  as  to  the  iiianiier  in  which  the  widening  of  the  road  and  foot 
be  aceouipliBhed,  sliould  it  lie  decided  to  increase  their  width,  name 
addition  of  two  arched  iron  ribs,  similar  to  those  of  the  present  brid| 
widening  the  abutments.    The  estimated  cost  of  widening  the  bridge  in  I 
above  stated  is  $75JMM>. 

While  I  be1ic*ve  that  the  interest  and  convenience  of  the  o 
Washington  and  Georgetown  demand  the  widening  of  this  bi 
luM^ausc  the  present  structnre  amply  suiTices  for  all  reqairemei 
Washin^on  Aqueduct  system,  and  becaase  during  the  past  i 
no  ofli4Mal  comi>laiiits  regarding  the  width  of  the  bridge  have  b 
t<»  this  oflliee,  no  estimate  is  submitted  for  this  work,  the  estii 
the  next  fiscal  year  being  confined  to  those  subjects  directly 
the  operation  of  the  Washington  Aqueduct. 

THE  TBLEPHONE  LINE. 

This  line  conne<*ts  the  of!ice  in  Georgetown  with  the  dwellii 
wat^'hnien  at  the  distributing  and  Dalecarlia  reservoirs  and  6i 
and  f(»rms  an  essential  component  of  the  Aqueduct  system. 
length  is  about  14}  miles,  and  the  direct  circuit  is  afforded  by 
a  single  No.  9  galvanized  iron  wire  supported  on  brackets  fiu 
ix)les  at  considerable  distances  apart.  The  return  circuit  is  thi 
earth. 

Although  extensively  repaired  in  the  fall  of  1895  and  supp! 
new  telephones,  tlie  line  has  recjuired  numerous  repairs  di 
present  fiscal  year,  and  has  afforded  very  unsatisfactory  ser 
it  is  believed,  to  causes  which  no  amount  of  repairing  can  ove 

In  accordance  with  the  recommendation  of  this  office  an  a 
tion  of  $r>,OiH)  was  made  in  the  act  approved  Mai'ch  3, 1897  (Pu' 
129),  for  constructing  a  new  telephone  line  l>etween  the  Aqued 
and  (xreat  Falls. 

A  project  for  the  expenditure  of  this  appropriation  was  sabi 
]\ray  25,  1897,  and  approved  by  the  Chief  of  Engineers  on 
IVoposals  for  funiishing  materials  for  constructing  the  new 
oitcned  rhine  15,  1807,  and  the  award  made  to  the  lowest  bidde 
the  materials  thus  purchased  it  is  proposed  to  construct  w: 
lahor,  early  in  the  next  fiscal  year,  a  new  line  provided  with 
No.  12  B,  8.  co])])er  wires  strt^tehed  on  cross  arms,  and  to  ei 
line  with  first-class  long  distance  telephones. 

THE  AQUEDUCT  LANDS. 

Hy  act  of  ( Congress  (Public — No.  74)  approved  April  6, 1896,  ] 
Shiigrue,  Cariiliiie  Lochboehler.  and  John  B.  Scott  were  ai 
under  certain  conditions  to  pinvluise,  at  prices  to  be  determin* 
Secretary  ot*  War,  certain  tra<*ts  of  land  the  property  of  the  ^ 
ton  Aqueduct,  of  which  they  had  been  for  many  years  in  unim 
lK)ssession  under  the  beliel'  that  they  were  bona  fide  owners. 
having  been  t^iken  by  these  parties  to  purchase  the  lands  nair 
act,  the}'  were  all,  upon  recommendation  of  the  officer  in  chai 
Washington  Aqueduct,  which  was  apjiroved  by  the  Secretary 
serve«l  in  April,  1897,  with  a  notice  setting  a  price  upon  the  I 
stilting  that  unless  payincnl  was  made  within  four  months 
receipt  thereof  steps  would  be  taken  to  recover  possession  of » 
for  tiie  United  States,  and  to  fence  in  the  same  for  the  a 
Wasliiiigton  Ac^ueduct, 
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Up  to  date,  so  far  as  this  office  is  informed,  John  B.  Scott  is  the  only 
one  of  the  parties  who  has  instituted  steps  to  purchase  the  land. 

The  purchase  of  the  tract  of  land  containing  0.408  a^TC,  owned  by 
John  P.  Hickey,  and  situated  on  the  Conduit  road  on  Dalecarlia  Hill^ 
was  completed  and  the  award  for  the  same  paid  on  September  5,  1896. 

By  act  of  Congress  (Public — No.  178)  approved  June  3,  1896,  th^ 
Washington  and  Great  Falls  Electri(5  Bailway  Company  was  granted 
permission  to  cross  the  lands  of  the  Washington  Aqueduct  at  Chantau** 
qua,  under  certain  conditions  to  be  imposed  by  the  Secretary  of  War. 

These  conditions  were  all  complied  with,  and  the  tracks  across  the 
land  in  question  were  completed  early  in  the  fiscal  year. 

On  September  19,  1895,  the  Washington  and  Great  Falls  Electric 
Bailway  Company  submitted  plans  for  carrying  their  tracks  over  the 
United  States  mains  on  Foxhall  Hill.  These  plans  were  approved  on 
September  20, 1895,  and  at  the  close  of  the  preceding  fiscal  year  had 
been  completed  by  tlie  company,  under  the  supervision  of  this  office, 
with  the  exception  of  two  piers  under  the  side  track,  which  have  since 
been  completed. 

On  June  6,  1896,  the  Secretary  of  War  approved  the  plans  and  loca- 
tion of  the  proposed  crossing  of  the  Conduit  road  at  Glen  Echo  by  the 
Glen  Echo  Bailroad  Company,  authorized  by  act  of  Congress  (Public — 
No.  83)  approved  June  15,  1892,  and  work  upon  the  crossing  was  com- 
pleted on  May  21,  1897. 

Tlie  Secretary  of  War,  on  April  15, 1897,  granted  to  Messrs.  Bobinger 
Brotliers,  proprietors  of  the  Cabin  John  Bridge  Hotel,  a  revocable 
license  to  construct  an  asphalt  driveway  and  a  granolithic  sidewalk  on 
a  part  of  the  lands  of  the  Washington  Aqueduct  at  Cabin  John  Bridge. 

On  February  6,  1897,  the  Secretary  of  War  granted  permission  to 
Joseph  E.  Bissett  to  build  a  foot  bridge  across  Falls  Branch  to  Falls 
Island,  and  on  March  5,  1897,  to  J.  W.  Carroll,  a  similar  permission. 
Mr.  Bissett  has  constructed  his  bridge,  but  Mr.  Carroll  has  taken  no 
further  steps  in  the  mattc^r. 

On  April  20,  1895,  Mr.  Arthur  B.  Cropley  was  notified  by  the  officer 
in  charge  of  the  Wasliington  Aqueduct  that  two  of  his  barns  encroached 
on  the  lands  of  the  United  States,  and  that  if  said  barns  were  not 
removed  within  one  year  from  the  date  of  the  notice  proceedings  would 
be  taken  to  have  them  removed. 

Nothing  was  heard  from  Mr.  Cropley  in  reference  to  the  matter,  and  to 
carry  out  the  action  i)revioasly  outlined  he  was  notified  on  April  21 ,  1896, 
that  the  barns  not  having  been  removed,  proceedings  would  at  once  be 
instituted  to  effect  their  removal.  About  one  year  ago  the  United 
States  attorney  for  the  district  of  Maryland  was  instructed  by  the  Attor- 
ney-General, at  the  request  of  the  Secretary  of  War,  to  take  proceed- 
ings to  cause  the  removal  of  these  buildiugs.  To  aid  him  in  doing  this 
he  was  furnished  by  this  office  with  maps,  descriptions  of  the  lands, 
and  all  other  information  requested.  One  of  the  barns  was  completely 
destroyed  during  the  storm  of  September  29, 1890,  and  the  district  attor- 
ney was  informed  of  the  fact.  The  other  bam  still  encroaches  on  the 
lands  of  the  Washington  Aqueduct,  and  nothing  has  been  heard  from 
the  district  attorney  in  reference  to  the  matter  since  November  13, 1896. 

On  November  0, 1895,  William  and  George  Bobinger,  Arthur  B.  Crop- 
ley,  Thomas  Dowling,  Peter  C.  Harris,  John  T.  Hill,  Alexander  Hill, 
William  Kirk,  and  the  Washington  Anglers'  Association  were  notified 
that  their  fences  were  in  whole  or  in  part  on  the  lands  of  the  Washing- 
ton Aqueduct,  ami  that  when  these  fences  are  rebuilt  they  must  not 
encroach  on  these  lands. 
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It  is  believed  tlmt  the  following  table  inclades  all  stnuta 
in  whole  or  in  part  on  the  lands  of  the  Washington  Aqne^ 


act. 

B,wiMmm 

lot- 
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OONBUMPTION   AMD  WASTE  OP  WATER. 

Measnrements  of  the  daily  and  hourly  consatnption  ai 
water  were  made  on  Jnne  23, 24  and  June  20, 30, 1897. 
A  detailed  record  of  the  measaremeuta  is  given  in  the  folh 
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€km9umptiim  and  waste  of  irater  in  the  oitiff  as  measured  annually  in  the  latter  pari  of 

June  of  each  year^from  1874  Xo  1897 j  both  inclusive. 


Year. 

1 
Gallons. 

Year. 

Gallons. 

Year. 

GaUona. 

1874 

17. 654. 848 
21.000,000 
24.177.797 
23, 252, 932 

1882 

29. 727, 864 
24,314,716  ' 
24,827,113 
25.219,194 
25.  542, 476  , 
26,878,424 
29.115,774  t 
27,708,779 

1890 

35,641,845 
38. 694. 743 

1875   

18»3 

1891 

1876 

1884 

1892 

41, 161. 780 

1877 

1885 

1893 

46, 727. 108 

Ig78    

1886 

1894 

49, 162, 367 

47,182,681 

a44. 113. 674 

1879      .                       . .        2.'>.  ft47  842 

1887 

1895 

1880 

26. 740. 138 

1888 

1889 

1896 

1881 

26,525.991 

1897 

046,267,047 

a  Mean  of  two  measarementn. 

By  the  police  census  of  April  1, 1897,  the  population  of  the  District 
of  Columbia  was  found  to  be  277,782.  Of  this  number  Capt.  Edward 
Burr,  Corps  of  Engineers,  assistant  in  cliarge  of  the  distribution  system 
of  the  water  department  of  the  District,  estimates  from  data  in  his 
possession  that  261,478  persons  are  consumers  of  Potomac  water. 

Assuming  these  figures  as  correct,  and  taking  a  mean  of  the  daily 
consumption  and  waste  measured  on  June  23,  24,  and  29,  30,  there  is 
obtained  a  daily  per  capita  consumption  and  waste  of  163  gallons  for 
every  inhabitant  of  the  District  of  Columbia,  and  of  173  gallons  for 
every  person  using  Potomac  water. 

Although  the  total  daily  consumption  and  waste  in  1897  is  less  than 
in  1893, 1894,  and  1895,  it  is  still  largely  in  excess  of  what  it  should  be. 

Careful  and  trustworthy  investigations  and  measurements  made  in 
various  cities  in  the  United  States  show  clearly  that  a  per  capita  daily 
consumption  of  75  gallons  is  am])le  for  all  domestic,  business,  and 
public  purposes,  and  that  any  considerable  increase  above  this  amount 
must  be  attributed  to  waste,  due  to  defective  mains  and  service  pipes, 
defective  plumbing,  and  willful  waste. 

As  a  rule,  any  considerable  leak  in  a  main  or  service  pipe,  being 
unconnected  with  a  sewer,  soon  betrays  itself  and  is  stopped,  conse- 
quently the  aggregate  waste  from  this  cause  is  comparatively  small, 
and  the  evil  lies  principally  in  defective  plumbing  and  willful  waste. 
To  what  extent  this  waste  is  at  times  carried  may  be  judged  from  the 
following  experience: 

During  a  spell  of  very  cold  weather  lasting  from  January  25  to  Feb- 
ruary 1, 1897,  the  daily  consumption,  which  had  previously  averaged 
about  42,269,000  gallons  i)er  day,  rose  to  an  average  of  more  than 
52,000,000  gallons  per  day  for  seven  consecutive  days. 

During  periods  of  very  cold  weather  the  quantity  of  water  actually 
used  for  necessary  domestic  and  public  purposes  is  less  than  usual,  and 
the  abnormal  consumption  at  such  times  is  due  to  the  fact*  that  the 
water  pipes  in  many  buildings  are  so  located  as  to  be  in  danger  of 
freezing  unless  th  e  water  is  kept  running. 

From  ex])eriments  made  in  this  office  it  was  shown  than  an  increased 
consumption  ot*  10,000,000  gallons  per  day,  as  was  the  case  during  the 
period  mentioned,  would  correspond  to  about  7,000  ordinary  sized 
spigots  running  twelve  hours  per  day  at  the  rate  usually  employed  to 
prevent  freezing. 

If  further  proof  of  waste  is  required  it  will  be  found  by  consulting 
the  table  of  daily  and  hourly  measurement  of  consumption  and  waste 
of  water,  taken  on  June  23,  24,  and  29,  30,  1897,  wherein  it  will  be 
observed  that  in  a  residential  community  like  that  in  question  67  per 
cent  as  much  water  was  used  between  the  hours  of  1  and  5  a.  m.,  when 
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the  cousumption  Ih  least,  as  between  7  and  11  a.  in.,  when  it  i 
Moreover,  of  all  the  principal  cities  of  the  United  States,  W 
is  exceedeil  by  but  two  or  three  in  its  per  capita  consnmptiou } 
of  water. 

1  would  therefore  repeat  that  this  extravagant  use  of  wat 
clieckod,  will  add  greatly  to  the  difficulties  and  expense  of 
viding  suitable  methods  of  filtration,  as  the  cost  of  operatioi 
plants  after  construction  varies  from  about  $4  to  $8  per  1,00 
lous  of  water  filtered. 

GAUGING  THE  CONDUIT. 

Under  ordinary  service  conditions  the  Washington  Aquec 
submerged  masonry  conduit  for  the  greater  part  of  its  leu 
amount  of  submergence  of  the  crown  of  the  interior  varying  i 
along  the  upi)er  part  of  the  conduit  to  4.2  feet  at  the  influent  gi 
of  the  distributing  reservoir. 

Hut  few  results  of  gaugings  made  under  similar  circnmstanoi 
record,  and,  previous  to  IS'.^O,  but  a  single  attempt  to  meai 
velority  of  flow  in  the  Washington  Aqueduct  had  been  made, 
by  Gen.  M.  0.  Meigs,  March  15,  18, 18G0,  when  the  conduit  was 
less  than  half  full,  a  condition  very  different  firom  that  whj 
exists. 

With  the  completion  of  the  work  of  raising  the  dam  at  Gre 
was  brought  to  a  conclusion  the  last  operation  of  consequenc 
Siiry  to  develop  the  maximum  flow  of  the  conduit.  As  all  dex)0 
been  removed  from  the  conduit  during  the  fiscal  year  ending  < 
1<S90,  and  the  entire  interior  had  been  carefully  scraped  and  s 
seemed  very  desirable  to  undertake  a  series  of  measurement 
would  indicate  the  ultimate  capacity  of  the  conduit. 

Accordingly,  a  Ihift*  &  Berger  current  meter  (So.  2260),  sii 
that  used  in  gauging  the  new  Croton  Aqueduct  and  provided 
electric  register,  was  purchased.  This  meter,  through  the  k 
mission  of  Mr.  F.  H.  Newell,  liydrographer  in  charge,  Unitec 
Geological  Survey,  was  accurately  rated  on  the  track  along  tl 
of  Chevy  Chase  Lake. 

Before  going  into  further  detail  a  description  of  the  Wae 
Aqueduct  and  of  the  ganging  stations  is  necessary. 

The  aqueduct  proper  consists  of  two  divisions,  the  upper 
extending  from  the  gatehouse  at  (ireat  Falls  to  the  north  conni 
the  Dalecarlia  lieservoir,  a  total  length  of  47,896.6  feet.  On  t 
sion  there  are  seven  very  rough  unlined  tunnel  sections,  aggi 
4,364  fe<jt  in  length,  approximately  circular  in  cross  section,  ai 
aging  about  135  square  feet  in  cross  sectional  area. 

There  are  also  thirteen  abrni)tly  enlarged  masonry  sections,  aj 
ing  about  3,500  feet  in  length,  plastered  in  the  interior,  the  croai 
being  circular  and  9  feet  9  inches  in  diameter.  The  rest  of  tli 
division  is  of  the  normal  circular  cross  section,  9  feet  in  diame 
plastered  in  the  interior.  The  three  different  circular  cross 
liave  centers  in  common. 

The  inclination  of  the  axis  of  the  conduit  on  both  divisions  is 
in  6,000  feet,  or  a  slope  of  0.00015. 

On  the  upper  division  there  are  62  manholes  and  ventilatox 
as  circular  wells  3  feet  in  diameter  from  the  top  of  the  conduit 
al)rui>tly  enlarged  chamber  at  wasteweir  Jfo.  2,  near  the  Dj 
Reservoir. 
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This  division  contains  79  curves,  aggregating  13,952  feet  in  length, 
and  having  an  average  radius  of  469.5  feet. 

The  lower  division  of  the  aqueduct  extends  from  the  south  connection 
of  the  Dalecarlia  Keservoir  to  the  influent  gatehouse  of  the  distributing 
reservoir,  a  total  length  of  10,149.9  feet.  The  cross  section  on  this 
entire  division  is  the  normal  circular  one  9  feet  in  diameter.  The  inte- 
rior is  well  ])lastered.  On  this  division  there  are  14  manholes  and 
ventilators,  similar  to  those  described  on  the  upper  division,  and  three 
abruptly  enlarged  chambers,  one  at  the  eftiuent  gatehouse  of  the  Dale- 
carlia Keservoir,  one  at  wasteweir  No.  3,  and  the  other  at  the  influent 
gatehouse,  distributing  reservoir. 

This  division  contains  twelve  curves  aggregating  2,151  feet  in  length 
and  having  an  average  radius  of  427.3  feet. 

As  the  Conduit  road  is  located  over  the  aqueduct,  the  ganging  sta- 
tions had  to  be  selected  so  as  not  to  interfere  with  the  very  extensive 
travel  on  the  road.  This  practically  limited  their  selection  to  the  two 
X)oints  shown  on  sheet  No.  1. 

Gauging  station  No.  1,  on  the  lower  division,  is  located  on  a  curve  409 
feet  in  length,  having  a  radius  of  603.3  feet,  the  station  being  125  feet 
from  the  upper  end  of  the  curve.  Water  levels  were  noted  hourly  at 
the  two  extremities  of  the  division. 

In  tiiking  observations  the  meter  was  arranged  as  shown  on  sheet 
2,  so  that  by  simply  fastening  the  pointer  in  any  marked  hole  on  the 
index  frame  above  the  manhole  the  meter  would  occupy  the  correspond- 
ing i>osition  inside  the  conduit.  In  all,  thirty-three  positions  inside  the 
conduit  (see  sheet  No.  2)  were  occupied  at  each  gauging  station,  the 
course  of  procedure  being  as  follows:  The  meter  was  placed  at  i)osi- 
tion  A,  and  aft^r  the  met«r  had  obtained  an  approximately  regular  rate 
of  revolution  the  number  of  revolutions  in  one  minute  was  noted  and 
recorded.  The  meter  was  then  moved  successively  to  each  of  the  posi- 
tions B,,  B2,  B3,  etc.,  Ci,  C2,  C3,  etc.,  Dj,  D^,  D3,  etc.,  ending  with  D,2, 
and  the  number  of  revolutions  in  one  minute  at  each  of  these  positions 
was  noted  and  recorded  as  belorei  the  series  constituting  a  "  half  set.^ 

With  as  little  delay  as  possible  the  positions  were  then  occtupied  in 
reverse  order,  beginning  with  D12,  Dn,  Dio,  etc.,  and  ending  with  A,  thus 
completing  ''one  set"  of  observations.  The  mean  of  the  two  results 
obtained  at  each  of  the  thirty-three  positions  of  the  meter  was  taken 
as  the  true  measure  of  the  velocity  at  the  particular  point.  The  cross 
section  of  the  conduit  was  divided  into  sixteen  small  areas,  and  the 
volume  of  flow  [)er  secrond  through  each  of  these  areas  was  compnted. 
The  mean  velocity  was  then  obtained  by  dividing  the  sum  of  these  vol- 
umes by  the  total  area  of  the  cross  section  of  the  conduit. 

Four  sets  of  observations,  on  three  different  days,  were  taken  at 
gauging  station  No.  1.    The  results  are  shown  in  the  foUoxviug  table: 


Date. 


1896. 


Mean  time. 


August  25 11.47  a.  m 

Jaly29 2.23  p.  m 

Do I  12.07  i».in 

September  24 ,  12  m 


Mean 


Mean 

ve- 
locity. 


1.160 
1.267 
1.27J* 
1.234 


I 


Maxi- 
mum 
ve- 
locity. 


1.45 
1.65 
1.65 
1.67 


Ratio  of 
mean  | 

to  maxi- 
mum 
ve- 
locity. 


0.800 
.768 
.775 
.709 


Differ- 
ence of 
bead  at 
ends  of 
division. 


Fest. 

a0.560 
.619 
.630 
.780 


.787 


Lengtb 
of  di- 
vision. 


F$et. 

10.160 
10,150 
10.150 
10,150 


B. 


FmL 
2.25 
2.25 
2.25 
2.25 


0. 


104.1 
105.6 
107.4 
104.2 

106.8 


a  Tbeso  differences  were  t>Rtabli8hed  by  four  linog  of  level  between  the  two  ends  of  the  lower  diri* 
■ion,  the  extreme  results  differing  by  0.068  foot.    The  mean  of  the  four  -vxh  vnkmmA  Vk  Tsmr\ 
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Suhmrrgenoe  of  crown  of  interior  of  lower  dttvitfon  a/  eomdtdL 


Dftte. 


18M. 


AapiMt  25 >  11.47  A.  m 

Julv29 2.23  p.  m 

'IK) '  12.07  p.  m 

8«p(4finber  24 ,  12  m 


S.2 

8.2 
S.2 

S.1 


At  lower 

end  of 
diTiokm. 


4.S 

4.1 

4.1 
3.9 


For  d(*tailH  aH  to  the  variiitioii  of  velocities  in  tlie  plane  of  the  cross  sect 
conduit  h4h;  ciirvoH  Rbowing  velocity  in  the  condnit  »t  ganging  station  Nc 
mittf'd  herewith. 

On  March  15-18, 1860,  Oen.  M.  0.  Meigs,  tlien  in  charge  of  th 
ington  Aqueduct,  made  some  experiments  to  determine  the  ve 
that  part  of  the  lower  division  of  the  conduit;  included  between 
station  No.  1  and  wasteweir  No.  3,  wliich  he  described  as  follow 

From  the  15th  to  the  18th  of  March.  1S60,  wishins  to  draw  ont  some  of  1 
from  the  receiving  reservoir,  I  cansea  the  gfttss  of  the  wasteweir  (No.  3) 
the  two  reservoirs  to  l>e  opened,  admitted  the  water  through  the  g^^  ^t  tl 
iiig  reservoir,  allowed  the  water  to  flow  freelv  until  it  had  established  its 
and  the  flow  had  become  uniform.  I  droppe^  a  float  into  the  aqueduct  thi 
wante  valve  near  the  gatehouse  (ganging  station  No.  1)  proceeded  to  the  low 
wt-ir  nnd  noted  the  time  of  the  arrival  of  the  float  at  that  point.  This  was 
Keveral  times,  'i'he  distance  traversed  by  the  float  was  7,320  feet;  average 
ciipied  bv  several  floats  in  traversing  this  distance,  3,171  seconds;  surface  ▼< 
the  middle  of  the  current,  2.30S4  feet  per  second.  Depth  of  water  in  th* 
during;  the  experiment  3.4^  feet.        •        •        • 

The  area  of  the  water  section  during  this  experiment  was  22.527  square 
wet  perimeter  12.024  feet.    Assumingthe formula  «=¥ X0.8369=mean  vel 
should  have  for  the  mean  velocity  1.9319  feet  per  second,  etc. 

The  sine  of  the  angle  of  slope  of  the  water  surface  being  tha 
conduit  itself  was  =0.00015,  aud  the  hydraulic  radius  deduced  i 
figures  given  is  1.873  feet. 

Substituting  these  values  in  the  formula  V=:0  y/SS  and  usii 
eral  Meigs's  value  for  the  mean  velocity  we  have  0=115.3. 

If,  as  was  probably  the  case,  the  floats  did  not  remain  in  the 
of  the  surfa^'C  current  during  their  passage,  but  occupied  varioi 
tiona  theroon,  the  ratio  of  the  float  velocity  to  the  mean  velocit; 
probably  have  been  greater  than  that  used  by  General  Meigs, 
experiments  on  the  new  Croton  Aqueduct  this  ratio  is  about  0.9C 
Using  the  first  number,  we  obtain  a  value  of  2.216  foot-seconds 
mean  velocity,  and  a  value  of  132.2  for  0,  a  result  which  diflfd 
considerably  from  those  deduced  from  the  current  meter  obsei 
already  described. 

Gauging  aUition  No.  2  is  situateil  on  a  straight  section  of  9-f 
duit  2r>4  feet  in  length,  well  plastered  on  the  inside,  which  lies  1 
two  straight,  rough,  unliued  tunnels,  the  gauging  station  b 
feet  below  the  upper  one  of  these  tunnels. 

On  the  upper  division,  above  the  gauging  station,  there  are  42 
of  a  total  length  of  6,601  feet  and  an  average  radius  of  500  fi 
below  the  station  37  curves  of  an  aggregate  length  of  7,351  feet 
average  radius  of  453.7  feet. 

Ten  sets  of  observations,  on  five  different  days,  were  taken  ( 
ing  station  No.  2;  the  elevation  of  the  surface  of  the  water  on 
three  dates  being  read  at  manhole  No.  1,  gauging  station  No.  2 
the  north  connection  of  the  Dalec^arlia  Heservoir,  and  on  the  I 
dates  at  bridges  2  and  3  in  addition.  The  results  are  Bhowi 
tables  following. 
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Considering  tbe  sectioD  of  conduit  between  bridge  No.  2  and  gauging 
statJon  No.  2,  a  distance  of  more  than  17,000  feet,  tbe  observationB  of 
July  3  show  that  tlie  water  voa  O.W)  feet  below  the  interior  crown  of 
the  coodait  at  bridge  No.  2  and  0.19  feet  above  the  crown  at  tbe  gaug- 
ing station,  and  on  Jnly  8,  0.35  feet  below  tbe  crown  at  bridge  No.  2 
Mid  0.01  feet  above  the  crown  at  the  ganging  station.  Using  the  mean 
velocity  as  determined  from  the  two  sets  of  observations  taken  at 
gauging  station  No.  2  on  each  of  the  dates  in  qneetion,  two  values  of  0 
are  obtained  for  this  section  of  the  conduit  which  difl'er  less  than  2  per 
cent  from  tlie  mean  values  of  C,  determined  on  the  same  dates  tor  the 
section  of  the  i^onduit  between  gan^ios  station  No.  2  and  the  north 
connection  of  the  Delecarlia  Reeervuir. 

Between  inanliole  No.  1  and  bridge  No.  2  tbe  average  slope  of  tbe 
water  surface  on  the  dates  Just  mentioned  was  0.00015  and  0.000143, 
respectively,  as  against  0.000088^  and  0.0000935  for  tbe  section  betweeo 
biidge  No.  2  and  gauging  station  No.  2,  showing  that  under  the  same 
head  the  former  section  hits  a  more  restricted  How  than  the  latter. 

Denoting  the  lower  division  of  the  conduit  as  Section  A,  the  section 
between  tbe  uortb  connection  of  the  Dalecarlia  Reservoir  and  gangiug 
station  No.  '2,  as  Section  B,  that  between  gauging  station  No.  2  and 
bridge  No.  2  as  Sectiou  O,  and  that  l>etween  bridge  No.  2  and  n 
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No.  1  as  Section  I),  the  following  comparative  table  has  been 
to  show  the  chariicteristics  which  probably  affect  the  velocit, 
in  the  conduit: 
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a  For  location  of  Rections  nee  map,  Rheet  1 . 

h  Tlifre  are  tlirce  nhort  abinptly  enlarf^ed  sections  on  Section  A,  i.  e^  at  effluent  gatehos 
woir  No.  2,  and  intiuont  gatetioiise. 
elvk  ailditiou  there  la  a  short  abruptly  enlarged  section  on  Section  B.  Le.,  at  waateweir  N 


With  the  exceptions  noted  in  the  preceding  table,  the  entire  c 
is  of  circular  cross  section,  9  feet  in  diameter,  and  is  plastered 
interior. 

Wlien  the  lower  division  of  the  conduit  was  cleaned,  in  June,  ] 
was  noticed  that  the  entire  interior  was  covered  with  a  thick 
growth  (about  one  or  two-tenths  of  an  inch  in  length)  to  which 
tine  sediment  adhered,  doubtless  incre^isiug  the  friction  of  the 
against  the  interior  of  the  conduit.  This  growth  was  carefully  » 
otf,  but  was  found  as  before  when  the  conduit  was  cleaned  in 
1897,  and  was  again  removed.  It  was  found  on  both  occasions  on 
part  of  Section  A,  but  on  no  other  section  of  the  conduit.  It 
known  to  what  extent  the  new  growth  had  progressed  when  tl 
rent  meter  observations  were  taken  at  gauging  station  No.  1,  bi 
believed  that  to  this  cause  may  be  the  small  value  of  C  for  this  di 
This  opinion  is  strengthened  by  the  fact  that  at  gauging  station 
the  mean  of  the  velocities  taken  at  the  twelve  positions  of  the 
nearest  the  wall  of  the  conduit  is  in  every  instance  mnch  smallc 
reference  to  the  corresponding  mean  velocity  than  is  the  case  at  gs 
station  No.  2.* 

The  restriction  of  the  flow  in  Section  D  is  probably  due  to  tl 
that  this  section  has  25  per  cent  of  unliued  tunnel,  as  against  7  {x 
on  Section  C  and  6  per  cent  on  Section  B.  In  addition,  the  tnni 
Section  1)  are  the  roughest  on  the  entire  conduit. 

Manholes  on  sections  A,  B,  0,  and  D,  are  at  average  distanoec 
of  725,  733,  784,  and  800  feet,  respectively.  It  is  known  that  wl 
crown  of  the  interior  of  the  conduit  is  submerged  the  manliolee 
disturbances  which  extend  to  the  bottom  of  the  conduit,  as  is  she 
the  fact  that  in  such  cases  no  deposits  on  the  bottom  are  foand  c 
manhole,  although  plentiful  within  a  few  feet  both  above  and  be 

Sections  B  and  O  have  apparently  about  the  same  values  of  C,  alt 
the  former  section  is  considerably  the  more  crooked,  and  has  mu 
larger  number  of  the  9  feet  9  inches  abruptly  enlarged  sections. 


*  Since  this  rt'jmrt  was  siibinitted  two  extended  series  of  current  meter  i 
tions  have  l>eeii  taken  on  Section  A — one  immediately  aftor  cleaning  the  < 
These  observations  showed  that  the  growth  alluded  to  decreased  the  valae  o, 
about  2  per  cent. 
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Although  the  value  of  C  obtained  on  different  days  varied  to  some 
extent,  yet  it  may  be  broadly  stated  that  for  both  Sections  A  and  B 
(submerp^ed  sections)  it  remained  practically  constant  for  the  entire  series 
of  observations  on  each  of  these  sections. 

Having  discussed  the  theoretical  results  of  th^  gaugings,  it  now 
remains  to  show  what  light  they  throw  upon  the  more  important  prac- 
tical question  of  the  ultimate  capacity  of  the  conduit 

The  ultimate  ca))acity  of  the  conduit  is  based  upon  the  assumption 
that  the  Potomac  is  at  its  lowest  stage  and  that  the  water  in  the  dis- 
tributing reservoir  is  not  allowed  to  fall  below  the  reference  of  144  feet 
above  datum,  which  is  about  2  feet  below  its  present  level,  but  is  above 
the  level  to  which  it  fell  on  numerous  occasions  in  18J)3, 1894,  and  1895. 
Any  further  lowering  of  the  water  in  the  distiibuting  reservoir  would  too 
seriously  diminish  the  storage  capacity  of  the  two  reservoirs,  and  would 
reduce  their  depths  to  such  an  extent  as  possibly  to  cause  vegetable 
growth  to  originate  in  them. 

On  July  8, 1897,  the  Potomac  was  at  about  its  lowest  stage;  uniform 
flow  had  been  established  in  the  upper  division  of  the  conduit  for  about 
twenty-four  hours  preceding  the  observations,  and  during  this  time,  as 
determined  by  computations  from  the  preceding  observations,  the 
Dalecarlia  Reservoir  had  been  kept  at  the  same  level  which  it  would 
have,  provided  the  distributing  reservoir  was  at  the  reference  of  144 
feet  above  datum  and  was  receiving  the  same  volume  of  flow  as  the 
Dalecarlia  Reservoir.  Therefore,  so  far  as  the  upper  division  of  the  con- 
duit is  concerned,  no  theoretical  quantities  are  involved,  and  the  maxi- 
mum discharge  is  computed  from  the  measured  velocity  at  gauging 
station  No.  2  on  July  8,  when  the  assumed  conditions  actually  existed. 
The  mean  velocity  on  this  date,  as  determined  from  the  two  sets  of 
observations,  was  1,^'62  feet  per  second,  corresponding  to  a  discharge 
of  76,564,055  gallons  in  twenty-four  hours. 

As  the  distributing  reservoir  has  no  sluice  tower  or  wasteweir  by 
which  it  can  be  kept  at  a  constant  level  without  affecting  the  hydraulic 
grade  line  in  the  conduit,  it  was  impracticable  to  keep  this  reservoir  at 
reference  144  and  discharge  into  it  the  total  volume  of  flow  of  the  upper 
division.  Therefore  the  difference  of  head  between  the  two  reservoirs 
necessary  to  give  this  discharge  was  computed  from  the  observations 
taken  at  gauging  station  No.  1  in  1896  (giving  to  G  the  value  104),  the 
result  obtained  being  1.45  feet 

Although  the  ultimate  daily  capacity  of  the  conduit  is  still  about 
31,000,000  gallons  more  than  the  present  daily  consumption,  yet  it 
should  be  remembered  that  the  consumption  is  now  about  60  per  cent 
of  the  maximum  capa(;ity  of  the  conduit,  while  ten  years  ago  it  was 
only  about  35  per  cent  of  this  quantity.  Before  the  consumption  equals 
the  maximum  ca])acity  of  the  present  conduit  another  conduit  should 
be  completed  and  be  in  readiness  to  furnish  the  city  with  an  increased 
supply  of  water.  To  construct  another  conduit  from  Great  Falls  to 
the  distributing  reservoir  would  take  several  years,  and  in  advance  of 
the  actual  work  of  construction  accurate  surveys  would  have  to  be 
made,  lands  purchased,  and  the  route  of  the  new  conduit  located.  It 
would  therefore  seem  the  part  of  wisdom  not  to  defer  too  long  the  pre- 
lintinary  operations  necessary  to  inaugurate  the  work.  The  United 
States  already  owns  about  four  fifths  of  the  land  which  would  be  needed 
for  the  purpose,  and  the  rest  should  be  acquired  while  prices  are  reason- 
able and  few  improvements  are  located  on  the  lands  to  be  purchased, 
and  it  is  pro])Ose(i  in  the  next  annual  report  to  submit  detailed  estimates 
for  the  preliminary  work. 
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NBOESSITY    FOB    INCREASING    THE    MEANS    OF    8UPPLTINO 
FROM  THE  DISTRIBUTING  RESERVOIR  TO  THE  OITY. 

The  completion  of  the  work  of  raisiug  the  dam  at  Great  F 
removing  deiK)sit8  from  the  condait  marks  the  conclusion  of  a 
tioiiH  of  mai^nitude^neceASiury  to  develop  the  maximum  flow  of 
duit.    The  rc(*ent  current-meter  observations  show  that  this  m 
How,  provided  thedi8tril)utin^  reservoir  is  not  allowed  to  fall  m* 
2  feet  below  its  ])resent  level,  is  about  76,500,000  gallons  in  twe 
hours  or  about  31,000,000  pilous  per  day  more  than  the  presei 
(iOUHumptioii — a  very  satisfactory  condition  of  affairs  so  £Eff  as  t 
of  the  system  alone  is  concerned. 

For  several  years  the  trunk  mains  leading  from  the  distributiii 
voir  to  the  city  have  been  overtaxed  and  their  limit  of  efficient  i 
already  been  reached.  Every  additional  increase  in  the  volume 
through  these  mains  will  be  marked  by  a  rapid  decrease  in  presi 
those  parts  of  the  city  8n])plied  by  gravity  alone. 

It  therefore  is  seen  that  the  aqueduct  system  is  capable  of  b: 
to  the  distributing  reservoir  daily  about  31,000,000  gallons  more 
than  it  can  efficiently  supply  to  the  city  from  that  reservoir. 

Consumers  of  Potomac  water  will  exi)erience  but  little  practical 
from  the  completion  of  the  work  of  raising  the  dam  and  rei 
de]K)sits  from  the  conduit  until  some  method  is  provided  for  brinf 
additional  supply  of  water  from  the  distributing  reservoir  to  the  t 
mains  of  the  city. 

A  rommission  of  experts  ap])ointed  by  authority  of  the  Secret 
War  in  November,  1895,  re])orted  that  the  completion  of  the  unfi 
tunnel  between  the  distributing  and  Uowanl  University  res( 
furnished  the  most  economical  method  ^*for  bringing  increased 
supply  from  the  reservoir  in  Georgetown  to  Washington  by  pi 
otherwise." 

In  accordance  with  this  report  I  therefore  submit  in  the  propei 
an  estimate  for  resuming  and  completing  work  upon  the  Aqi 
Tunnel  and  the  new  reservoir  near  HowaM  University. 

EXPLANATION  OF  ESTIMATES. 

Repairing  north  connection  of  by -conduit^  Dalecarlia  Reftervoir. — { 
the  water  in  the  Dalecarlia  Keservoir  ever  become  so  polluted  fro 
cause  as  to  render  it  unlit  for  drinking,  the  total  supply  for  tl 
wouM  have  to  pass  through  the  by-conduit,  which  is  now  in  sm 
condition  at  its  upper  end  as  to  i)ermit  the  free  interchange 
wsiters  with  those  of  the  reservoir.  In  view  of  the  completion 
excellent  system  of  protection  w^orks  around  the  reservoir,  conti 
tion  through  drainage  from  the  surrounding  watershed  seems 
remote  contingency,  yet  should  it  ever  occur  the  consequences, 
present  condition  of  the  by-conduit,  would  be  so  grave  that  it 
questionably  the  part  of  wisdom  to  keei>  this  by-conduit  alwayi 
good  condition  as  its  faulty  construction  will  ])ermit.  It  is  be 
that  the  north  end  of  this  by-conduit  can  be  repaii*ed  at  a  cost 
exceed  $3,000  and  an  appropriation  of  this  amount  for  the  pi 
specified  is  recommended. 

Repairing  the  conduit  road. — Travel  upon  this  road  is  increas 
rapidly  every  year  that  it  is  im}K)ssible  to  keep  it  in  proper  conditi 
of  th(»  present  appropriation,  without  detriment  to  other  more  imp 
parts  of  the  a(]ueduct  system.  The  road,  however,  forms  ao  pc 
useful,  and  beautiful  a  highway,  that  its  condition  should  be  im] 
from  year  to  year,  rather  than  allowed  to  deteriorate  as  must  of 
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sity  be  the  case  if  the  road  must  be  kept  up  solely  from  the  very  limited 
appropriations  for  the  operation,  maintenance,  and  repair  of  the  Wash- 
ington Aqueduct.  I  therefore  urgently  recommend  that  hereafter  an 
annual  appropriation  of  $5,000  be  made  for  the  specific  purpose  of  repair- 
ing the  conduit  road,  the  care  of  culverts,  ditches,  slopes,  etc.,  to  be 
paid  as  heretofore  from  the  annual  appropriation  for  the  Washington 
Aqueduct. 

(Jompleiing  the  Washington  Aqueduct  tunnel  and  new  reservoir. — As 
previously  explained,  the  Washington  Aqueduct  is  now  capable  of 
delivering  into  the  distributing  reservoir  in  Georgetown,  at  its  maximum 
dis(^harge,  about  31,000,000  gallons  per  day  more  than  the  overtaxed 
trunk  mains  can  efficiently  carry  into  the  city.  A  commission  of  experts 
appointed  by  authority  of  the  Secretary  of  War  in  November,  1896, 
reported  that  the  completion  of  the  unfinished  tunnel  between  the  dis- 
tributing and  new  reservoirs  furnished  the  most  economical  method  '^  for 
bringing  increased  water  supply  from  the  reservoir  in  Georgetown  to 
Washington  by  pipes  or  otherwise."  The  completion  of  this  tunnel  will 
necessitate  that  of  the  new  reservoir. 

In  view  therefore  of  the  report  of  the  commission  of  experts  already 
alluded  to,  it  is  recommended  that  the  sum  of  $805,850.30  be  appropri- 
ated for  resuming  work  upon  and  completing  ^Hhe  tunnel  between  the 
distributing  reservoir  and  the  new  reservoir  near  Howard  University, 
and  for  the  other  works  connected  therewith,  including  the  latter 
reservoir." 

In  connection  with  this  subject  it  is  proper  to  invite  attention  to  the 
fact  that  over  $290,000  of  the  appropriations  made  by  the  aet  of  1882 
and  by  subsequent  acts  for  ^Mncreasing  the  water  supply  of  Washing- 
ton, D.  G.,"  remains  unexpended  in  the  Treasury  of  the  United  States. 
This  sum  also  should  be  made  available  for  the  purposes  just  indicated. 

Storehouse  and  stable, — A  combined  storehouse  and  stable  is  urgently 
needed  at  Great  Falls.  The  present  building  used  for  that  purpose  is 
a  mere  wooden  shell,  old,  decaying,  unsightly,  and  insecure,  and  afibrds 
neither  adequate  shelter  nor  protection  to  the  valuable  Government 
property  stored  at  the  Falls. 

I  therefore  urgently  recommend  an  appropriation  of  $3,000  for  the 
construction  of  a  combined  storehouse  and  stable  of  brick,  with  slate 
roof. 

In  previous  annual  reports  recommendations  have  been  made  and 
estimates  submitted  for  certain  works  necessary  for  the  preservation 
and  repair  of  the  Aqueduct  system.  In  these  recommendations  and 
estimates  I  heartily  concur,  and  the  explanation  for  their  necessity  and 
the  estimates  of  their  cost  are  consequently  restated. 

storage  yard. — Tbe  storage  yard  on  the  bank  of  Rock  Creek,  in  rear  of  and  per- 
taining to  the  Aqueduct  office,  is  entirely  nnsuited  to  the  purpose.  It  is  too  low, 
and  tbe  route  from  it  to  the  level  of  the  street  being  steep  and  tortuous,  before  the 
very  heavy  castings  required  for  repairs  could  be  hauled  out  much  damage  and 
destruction  of  pro])erty  might  be  done. 

A  portion  of  these  supplies  has  been  placed  in  a  yard  at  the  distributing  reservoir 
for  use  in  the  country  portions  of  the  routes  of  the  mains,  and  the  remainder,  for 
use  in  the  city  portions  of  these  routes,  has  been  placed  in  a  portion  of  Twenty- 
seventh  street,  near  M  Street  Bridge,  which  has  been  loaned  for  the  purpose  by  the 
District  government  until  the  street  is  wanted  for  further  improvement. 

When  this  occurs  this  office  will  be  without  a  storage  yard  and  one 
should  be  purchased  as  soon  as  possible.  It  should  bs  near  the  office 
and  at  or  near  the  grade  of  the  street,  so  that  the  heavy  castings  and 
machinery  needed  for  repairs  can  be  quickly  gotten  out. 

It  is  believed  that  a  suitable  lot  can  be  obtsiined  by  purchase  or  con- 
demnation for  $10,000,  and  an  appropriation  of  this  amount  for  the 
purpose  speciiied  is  recommended. 
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Protection  of  the  inlet  to  the  conduit  at  Great  FaUe.—Tht  bankof  tlie  Ob 
Ohio  Ciiual,  which  ruQS  parallel  to  the  Potomac  at  Great  Falls,  Mid.ii 
from  it,  18  ai)oiit  U  feet  higher  than  the  nncovered  chamber  just  ato 
Innd  end  of  the  Aqiie^lnot  Dam  that  forms  the  inlet  from  the  ri^er  to 
In  th«'  flood  of  November,  1877,  which  rose  at  Great  Falls  to  the  heM 
above  the  datum  of  the  Aqueduct,  or  12  feet  hiig^her  than  the  crest  or 
canal  bank  at  a  i>oint  opposite  the  inlet  was  washed  down  to  the  rivor  i 
it  into  the  inlet.     I  qnote  from  the  annual  report  of  the  Aqueduct  for ! 

^*The  miMonary  forming  the  arch  of  the  feeder  was  nncovered  from 
the  middle  of  the  canal  to  the  month  of  the  feeder,  a  distanee  of  11 
chamber  at  the  head  of  the  Aqueduct  was  filled  with  stones  that  hft 
slope  wall  of  the  canal,  and  the  Aqueduct  feeder  for  a  distance  of  300  i 
with  d«'bris  to  depths  varying  from  3  to  6  feet,  so  as  to  entirely  stop 
water  during  the  ordinary  low  stages  of  the  river." 

In  the  still  higher  flood  of  June,  1889,  which  rose  to  the  height  oi 
the  Aqueduct  Dam,  the  canal  bank  was  ac^iii  washed  down  to  the  ZJ 
tunatcly  the  damage  did  not  occur  immeiliately  opposite  the  inlet  to 
but  from  200  to  400  feet  higher  up,  so  that  the  major  part  of  the  ddbrls 
the  margin  of  the  river  and  a  part  of  it  being  carried  over  the  danij 
filling  of  the  inlet  to  the  conduit  was  done,  bnt,  as  in  the  flood  of 
partially  obstructed. 

The  annual  report  of  the  Aqueduct  for  1889,  says: 

''The  banks  of  the  Chesapeake  and  Ohio  Canal  above  and  below 
the  conduit  were  carried  away  and  that  opposite  the  conduit  was  th: 
nninlxT  of  men  were  kept  at  work  on  this  bank  during  the  freshet,  and 
that  had  it  not  been  tor  the  energetic  work  of  this  force  and  the  i 
strcii^rthening  of  the  bank  at  this  locality  in  April,  great  damage 
occurred  at  tlie  mouth  of  the  conduit.*' 

It  will  be  observe<l  that  in  the  freshet  of  1877,  not  only  the  inlet  chai 
conduit  itself  was  fille<l  with  d(^bris  to  a  depth  of  from  3 to  6  feet  for 
300  feet  in  from  its  mouth,  but,  the  water  in  the  river  being  at  a  high 
was  still  waterway  euough  iu  the  conduit  above  the  ddbris  to  enable  i 
the  city  to  be  kept  up.  Ha<l  a  complete  closure  of  the  month  of 
occurred,  with  12  to  16  feet  of  water  over  it,  there  wonld  have  bos 
way,  with  the  torrent  raging  over  the  mouthy  to  remove  the  obstmotit 
river  snlmided,  and  the  water  supply  to  the  city  would  have  been  out  i 

There  ia  no  more  important  part  of  our  system  of  water  supply  to 
guarded  than  the  head  of  the  conduit  at  Great  Falls,  and  in  order  to  a 
like  those  of  1877  and  1889,  to  which  the  water  supply  is  liable  at  eve 
masonry  wall  should  be  built  between  the  river  and'  the  canal,  risiii 
higher  than  the  latter  and  extending  up  river  from  the  mouth  of  the  C4 
as  the  limit  of  the  Government  land,  and  thence,  at  about  a  right  an^ 
on  the  Government  land,  to  the  shore  of  the  river.  The  estimated  coot 
is  $5,000. 

Annual  appropriation  for  operation^  maintenancej  and  rq 
Aqueduct  system. — Owing  to  the  experience  gained  durifl 
preceding  years,  it  is  now  known  that  it  is  entirely  practicable 
all  deposits  from  the  Aqueduct  and  to  scrape  and  sweep  t 
thoroughly  once  every  year  at  comparatively  small  cost,  an< 
posed  to  carry  out  this  plan  annually  hereafter.  In  order  t< 
increase  over  the  regular  annual  appropriation  of  the  prec 
is  deemed  necessary,  and  I  therefore  recommend  the  apprc 
$21,000  for  the  preservation,  maintenance,  and  repair  of  th< 
ton  Aqueduct,  a  sum  which  is  but  one-half  of  1  per  cent  of 
the  works. 

APPBOPEIATTONS  AND  DEPOSITS. 

By  act  approved  March  3, 1897  (Public— No.  129),  there  ir 
priated  for 

Waehington  Aqueduct, 

For  eugineering,  maintenaooe,  and  general  repairs 

For  constructiug  uew  t(>leplioii()  line  between  office  and  Great  Falls.... 

A  project  for  the  expenditure  of  these  appropriations  was 
on  May  25,  and  approved  by  the  Chief  of  Engineers  on  Ms 
The  work  will  be  accomplished  during  the  fiscal  year  comme 
1,  1897. 

By  direction  of  the  Sectel^ty  oY  "Wvsoc  vvwvV  \s>  ^i«^^x  %kv^  i 
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the  property  of  the  Aqueduct  system,  the  following  sums  were  deposited 
with  the  Treasurer  of  the  United  States  to  the  credit  of  the  Washiug- 
ton  Aqueduct: 

November  23, 1896,  bjr  Metropolitan  Railroad  Company $500 

June  12, 1896,  by  Capital  Traction  Company 500 

Juno  19,1896,  by  Glen  Echo  Railroad  Company 500 

June  22,  1896,  by  Washington  and  Great  Falls  Electric  Railway  Company 500 

It  has  not  beeii  necessary  to  expend  any  of  this  money  for  the  pur- 
poses contemplated,  and  by  order  of  the  Secretary  of  War  the  deposit 
made  by  the  Glen  Echo  Railroad  Company  was  returned  to  the  company 
on  May  25, 1897. 

ESTIMATES. 

The  estimates  of  appropriations  that  should  be  made  for  the  year 
ending  June  30, 1899,  are  as  follows: 

For  re])niring  the  north  connection  of  the  by-condait,  Dalecarlia  Reservoir.  $3, 000. 00 

For  repairing  the  Conduit  road 5, 000. 00 

For  resuming  work  upon  the  Washington  Aqaedact  tunnel  and  new  res- 
ervoir and  their  accessories 806,850.30 

For  building  combined  storehouse  and  stable  at  Great  Falls 3, 000. 00 

For  purchase  or  condemnation  of  a  site  for  a  storage  yard 10, 000. 00 

For  protection  of  the  inlet  to  the  conduit  at  Great  Falls 5, 000. 00 

For  operation,  maintenance,  repair,  etc.,  of  the  Aqueduct  and  its  acces- 
sories   21,000.00 

Total 852,850.30 

Money  statements. 

July  1, 1896,  amount  appropriated  by  act  of  June  11, 1896 $20,000.00 

,  June  30, 1897,  amount  expended  during  fiscal  year 19, 338. 92 

July  1, 1897,  balance  unexpended 661.08 

July  1, 1897,  outstanding  liabilities 618.36 

July  1, 1897,  balance  available 42.73 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1899 •862,850.30 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

WASHINGTON  AQUEDUCT,   DISTRICT  OF  COLUMBIA,  1897.     INSERTING  VALVES. 

July  1,  1896,  amount  appropriated  by  act  of  June  11,  1896 $5, 000.00 

June  30, 1897,  amount  expended  daring  fiscal  year 4, 758. 68 

July  1,  1897,  balance  unexpended 241.32 


Appropriations  made  for  the  Wathington  Aqueduct,  with  (he  dates  of  acts  for  ike  eame. 


Date. 

Amount. 

Date. 

Amount. 

Date. 

Amount. 

September  30. 1850... 
AagQBtSl,  1852  a.... 

$500 
5.000 
100,000 
250, 000 
250, 000 
1,000.000 
800.000 
500,000 

l5(^ooo 

March  8, 1871 

June  10, 1872 

January  23,  1873 

March  5, 1873c 

June  23, 18744 

March  3, 1875 

I  July  81, 1876 

March  8, 1877 

'  .TnnA  !2n    1fi7A 

$114, 106 
70,555 
14,000 
43,600 
36.400 
26,000 
22,000 
16,000 
15,000 
20,000 
20.000 
20,000 
20,000 
20.000 
20,000 

February  25, 1885... 
JnlvO,  1886 

120,000 
20,000 
20,000 
20,000 
20,000 
25,500 
20,000 
20.000 
80.000 

HansbS,  1853 

March  8, 1855 

Aagnstl8.1856 

March  3, 1857 

June  12,  1858 

Juno  25,  18S0 

Jalv4, 1864 

March  3, 1887 

July  18,  1888  A 

Maroh2,1880i 

August  6, 1800> 

March  3,  1801 1 

July  14,  1892 

March  8, 1808 

August?,  1894  m.... 

March  2,  1895  n 

June  11, 1806O 

March  8, 1897 

Total 

July  28. 1866 

142,584  1   March3,187»<' 

12,000  1   Junei,  1880/ 

20,000  i    March  3, 1881 

52,500  ,   July  1.1882a 

25  000       MapAka  iflfin 

82,500 
71,500 
25.000 
26,000 

Beoember  20.  1866... 

March  2, 1887 

July  25. 1868 

March  3  1860 

July  15,  18706 

120,822  1 

July  5, 1884 

4,365,057 

1 

KOTK.— Reverted  to  the  Treasury :  (a)  |2.81.  (b)  $46.25.  (e)  8560.87,  (d)  85  cents,  («)  $1,100.87,  (/)  $381.06. 
ig)  $1,354.17.  (h)  $2.266..-)4.  <i)  $4.12,  (j)  $5,500,  (k)  $2.40,  (m)  $30.96,  (n)  $2,063.87,  (o)  $236.85.  total, 
$14.5:{1.08.  Since  187H  one-balf  of  the  amounts  appropriated  hat  been  contributed  by  the  United 
States  and  the  other  Iialf  by  the  District  of  Columbia. 

*  $806,850.30  of  this  amount  is  for  resuming  work  upon  the  Waahington  Aqnedaot 
tannel  and  new  reservoir  and  their  acceooonea. 
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Inolading  the  amoant  actaaHy  spent  on  the  aniMunpleted  Wi 
Aqnedact  tuunel  aud  the  new  reservoir  Dear  Hoirard  Unire 
total  amoQiit  expended  for  the  constraction,  operation,  and  mall 
of  the  Aqnedact  aud  all  accessory  works  ap  to  Jane  30,  1 
$6,190,710^1,  of  which  amoant  Ute  District  of  Colombia  1 
t1j292,320.2r>. 

Beapectfully  aabmitted. 

D.  D.  GULLAV 
Oajftain,  Corps  of  Eng, 
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A  A  A  2. 

INCREASINQ     THE    WATER   SUPPLY    OF    WASHINGTON,    DISTl 

COLUMBIA. 

This  work  was  commeDced  under  an  appropriation  made  t 
Congress  approved  July  16, 1882. 

Tlie  plan  consisted  in  raising  the  dam  in  the  Marrland  chaniM 
Great  Falls  of  the  Potomac  tio  an  elevation  of  148  feet  above  mi 
at  the  Washington  Navy-yard  and  its  extension  at  that  heighi 
Conns  Island  and  the  Virginia  channel  of  the  riverj  extend 
Washington  Aqueduct  from  the  distributing  reservoir  above  i 
town  to  the  site  selected  for  the  new  reservoir  near  Howard  Un: 
by  a  tunnel  20,696.3  feet  long;  constructing  at  the  tunnel  outlet 
reservoir  of  about  300,(K)0,000  gallons  capacity,  and  connecti; 
reservoir  by  a  new  line  of  large  mains  with  the  existing  system  o 
mains  in  the  city  of  Washington. 

So  much  of  the  plan  as  related  to  raising  and  extending  the  • 
Great  Falls  was  completed  during  the  fiscal  year  1887.  Ko  ope 
under  the  project  were  carried  on  during  the  past  fiscal  year. 

A  watchman  has  been  employed  during  the  year  at  the  new  res 
His  duties  have  included  guarding  the  stone  at  the  mouth  of  idl 
except  the  one  at  Foundry  Branch,  which  is  under  the  care  < 
watchman  at  the  distributing  reservoir. 

The  following  is  a  list  of  the  appropriations  for  this  work,  wi 
date  of  act  for  the  same : 

July  15,  1882 $1,485 

July?,  1884 87, 

March  3,  1885 87, 

March  26,  1886 5, 

Au^ist  4,  1886 565, 

March  30,  1888 356, 

Total 2,575, 

The  act  of  Congress  approved  March  2, 1805,  making  appropris 
for  the  expenses  of  the  government  of  the  District  of  Colombia  f 
fiscal  year  ending  June  30, 1806,  and  for  other  purposes,  contains 
following: 

For  raisiug  the  height  of  the  dam  at  Great  Falls,  together  with  the  cost  c 
other  work  as  may  he  found  necessary  in  connection  therewith,  including  the 
strengthening  the  conduit,  and  for  damages  on  account  of  flooding  of  land,  ani 
dnmage8,  one  hundred  and  twenty-five  thousand  doUars,  for  whicn  amount  ai 
poses  the  availahle  halauce  of  the  appropriation  for  increasing  the  water  su] 
the  city  of  Washington  shall  be  applicable,  subject  to  aU  the  provisions  and  i 
tioiis  of  the  act  to  increase  the  water  supply  of  the  city  of  Wasnington,  and  fo 
purposes,  approved  July  fifteenth,  eighteen  hundred  and  eighty-two,  and  of 
approved  July  fifth,  eighteen  hundred  and  eighty-four,  making  appropriati 
the  expenses  of  the  government  of  the  District  of  Columbia  as  to  apporti< 
and  settlement  between  the  United  States  and  the  District  of  Colambia,  a 
refunding  thereof.     •     •     • 

BAISINa  THE  HBIGHT  OF  THE  DAM  AT  GBKAT  FALLS. 

This  dam  extended  from  the  Virginia  to  the  Maryland  shore,  en 
Conns  Island.  Its  total  length  was  2,877  feet  The  width  of  itc 
in  the  Maryland  channel  was  7  feet  9  inches,  and  across  Oonns  J 
and  in  the  Virginia  channel  8  feet  3  inches.  The  reference  of  the 
was  148  feet  above  datum.    (For  details,  see  Sheet  A.) 

During  periods  of  extreme  low  water  in  the  Potomac  River  tl 
erence  of  the  surface  of  the  water  at  the  mouth  of  the  conduit : 
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was  bat  148.5  feet,  wLile  that  of  the  interior  of  the  crown  of  the  con- 
duit itself,  if  produced  to  the  gatehouse,  is  151  feet;  fonsequently  at 
this  stage  the  surface  of  the  river  was  2.6  feet  below  the  crown  of  the 
9-foot  conduit  produced,  and  the  capacity  of  the  conduit  was  much 
decreased  thereby. 

It  was  therefore  i>roposed  to  raise  the  height  of  the  dam  from  a  refer- 
ence of  148  feet  to  150.5  feet,  so  that  at  its  lowest  stage  the  river  would 
fill  the  upper  part  of  the  9-foot  section  of  the  conduit. 

The  approved  project  was  to  remove  the  coping  stones,  raise  the 
height  of  the  dam  the  desired  amount,  replace  the  coping  stones, 
securing  them  in  place  by  iron  bolts  and  clamps,  and  strengthen  ^the 
conduit  to  withstand  the  increased  pressure  caused  by  raising  the  dam. 

The  dam  was  slightly  out  of  level,  and  it  was  proposed  to  correct 
this  as  much  as  practicable  while  raising  the  dam,  so  that  when  com- 
pleted its  crest  would  be  practically  at  a  uniform  height  throughout. 

The  project  contemplated  obtaining  all  of  the  stone  from  the  Govern- 
ment quarry  at  Seneca,  Md.,  which  was  reopened  on  March  21, 1895. 
Quarrying  was  continued  there  until  December  14, 1895,  when  it  was 
decided  that  the  depth  of  "stripping''  then  necessary  (over  30  feet) 
precluded  all  idea  of  obtaining  stone  from  that  source  economically. 
Six  hundred  and  fifty-one  cubic  yards  of  dimension  stone  and  17  cubic 
yards  of  coping  had  been  quarried  at  Seneca. 

On  January  21,  1896,  authority  was  granted  by  the  Chief  of  En- 
gineers to  obtain  stone  by  contract,  and  after  due  advertisement  the 
bid  of  Mr.  Asa  B.  Cook,  of  Petersburg,  Va.,  for  furnishing  about  1,100 
cubic  yards  of  dimension  stone  (granite)  at  $18  per  cubic  yard,  and 
about  100  cubic  yards  of  coping  (granite)  at  $27  per  cubic  yard,  was 
accepted,  and  the  contract  approved  by  the  Chief  of  Engineers  on 
March  28,  1896.  Time  of  commencement  of  contract,  April  10, 1896; 
time  of  completion,  July  1,  1896,  extended  by  authority  of  the  Chief  of 
Engineers  to  September  15,  1896,  and  further  extended  to  November 
16, 1896.    Completed  November  7,  1896. 

The  total  length  of  dam  raised  was  2,751.1  linear  feet,  the  plan  and 
cross  section  being  as  shown  on  the  accompanying  tracing.  Sheet  A. 

The  first  stone  was  laid  on  September  30, 1895,  and  the  last  stone  on 
November  25,  1896,  work  having  been  suspended  on  account  of  cold 
weather  from  December  14,  1895,  to  March  23,  1896. 

During  the  working  period  there  were,  excluding  only  Sundays  and 
national  liolidays,  283  working  days,  out  of  which  there  were  lost, 

DayH. 

On  acconnt  of  high  water  in  the  Potomac  Rivor S4 

For  waut  of  Htone  from  coutractor 23 

107 

Leaving  176  days  on  which  it  was  possible  to  work  when  weather  over- 
head permitted. 

The  velocity  of  the  water  on  the  crest  of  the  dam  was  very  great,  and 
it  was  known  in  advance  that  whatever  the  form  of  cofferdam  used,  it 
would  be  exposed  on  the  upstream  side  to  the  pressure  due  to  a  head  of 
from  3  to  5  feet.  Moreover,  the  Potomac  is  subject  to  large  and  sudden 
rises  during  the  working  season,  and  on  such  occasions  carries  much 
driftwood. 

After  a  study  of  the  various  conditions  affecting  the  problem,  it 
seemed  probable  that  the  best  results  would  be  obtained  by  a  cofferdam 
which  would  protect  the  workmen  and  inclose  only  so  much  of  the  dam 
as  could  be  raised  in  a  single  working  day,  and,  after  the  concrete  and 
mortar  had  set,  could  be  taken  up  and  used  elsewhere. 
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The  proposed  plan,  with  Klight  niodificatioiis  to  suit  the  three  d 
ciisea,  was  acloi)ted,  and  proveil  very  efficient  and  economical,  j 
a  head  of  from  3  to  5  feet  practically  do  leakage  was  developed  1 
any  of  the  Joints  of  the  three  15-inch  coarses  of  maBoniy  laid  ^ 
use  of  the  cotterdani.  In  view  of  its  small  cost  and  great  efilci 
is  believed  that  a  detailed  description  of  the  cofferdam,  the  me 
usin<^  it,  and  a  statement  of  its  cost  will  not  be  without  interest 

DeHcription  of  the  cofferdam  used  in  raising  the  height  of  the 
States  dam  at  Oreat  FallSj  Md.    (See  tracing,  Sheet  B.) — ^This  cof 
consists  of  two  horizontal  movable  wooden  balkheada  A  B  C  I 
30  feet  lon^;  the  U-incli  round  iron  bars  £  E,  for  holding  tl 
]>osition  an<l  resisting  the  pressure  of  the  water,  and  the  sandbag 
F  (r  and  11  K,  for  closing  the  ends.    The  bulkheads  were  mi 
fastening  together  live  2  by  12inch  by  30-foot  Georgia  pine  plank 
three  li  by  lli-inch  cleats  L  L  L  and  4U-penny  nails.    The  joints  be 
the  boards  were  then  carefully  calked  with  jute.    Each  bulkhea 
also  provided  with  2  ringbolts  M  M,  so  that  it  could  be  handled 
with  the  derrick  or  suspension  cable  way.    After  the  riprap  stone  I 
had  been  ])laceil  to  sh  ut  off  a  portion  of  the  water,  and  the  old  copin 
been  removed,  holes  were  drilled  in  the  old  masonry  for  the  1^-inc 
bars  at  the  angle  shown  in  the  section.    These  boles  wei^  put  in 
depth  of  24  inches,  and  just  inside  the  upstream  building  line,  sc 
the  bulkheads  would  rest  on  the  old  masonry — which  is  the  same  \ 
wa  the  new.    The  bulkheads  were  then  put  in  position,  and  the 
C  1)  between  them  and  the  old  masonry  having  been  calked  with  ]] 
of  old  bags,  and  the  sandbng  dams  F  (I  and  H  K  having  been  1 
the  ('offerdam  was  rciidy  for  use.    By  the  use  of  an  additional  n 
sandbags  on  the  inside  of  the  cofferdam  the  headers  and  stretchc 
the  bottom  course  of  the  downstream  face  of  the  new  masonry 
laid  on  a  bed  free  from  leakage.    These  sandbags  were  then  rem 
and  the  headers  and  stretchers  in  the  bottom  course  of  the  upst 
face  of  the  new  masonry  were  laid  in  water  an  inch  or  two  deep 
having  practically  no  current.    All  the  new  masonry  above  the  be 
course  was  laid  on  a  bed  entirely  free  from  leakage.    This  style  o: 
ferdani  was  used  in  raising  the  height  of  the  dam  in  the  Mari 
channel  for  a  distance  of  4(>0  feet  after  the  weather  became  too  col 
the  laborers  to  go  into  the  water.     It  does  not  allow  the  use  ol 
stones  in  the  upstream  face  of  the  bottom  course  that  have  quarry 
extending  be^'ond  the  building  line,  and  it  re<iuires  the  spawli: 
stones  at  each  Ij-inch  iron  bar  so  as  to  get  the  proper  width  of  ds 

In  the  Maryland  channel,  until  the  water  became  too  cold  for  lab 
to  enter  it  with  impunity,  the  bottom  of  the  bulkhead  was  kept  ab 
inches  from  the  upstream  face  of  the  dam  by  means  of  two  figu 
shai>ed  iron  braces,  through  one  of  the  loops  of  which  passed  the 
bars  H  E,  while  through  the  other  loop  passed  a  similar  iron  bar,  ag 
which  the  bulkhead  rested. 

A  row  of  sandbags  was  carefully  ])]aced  so  that  they  would  be  a 
below  the  top  of  the  old  masonry  and  would  make  a  tight  joint  wi 
On  top  of  this  row  of  sandbags  the  wooden  bulkheads  were  place 
as  to  leave  between  them  and  the  new  mavsonry  sufficient  space  fo 
passage  of  the  slight  leakage  through  the  cofferdam. 

This  allowed  the  use,  in  the  upstream  face  of  the  bottom  cour 
stones  having  quarry  faces  projecting  several  inches  beyond  the  I 
ing  line.  Back  of  the  bulkheads,  and  partly  covering  the  row  of  i 
bags  on  which  they  rested,  was  placed  another  row  of  sandbags. 

The  coflerdam  being  fixed,  the  other  operations  were  similar  to 
described  in  the  Urst  case. 
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In  the  VirfTiTiia  channel  there  was  a  6-inch  offset  below  the  third 
course  of  masonry  (see  cross  section,  Sheet  A),  and  the  holes  for  the 
round  iron  bars  E  E  were  drilled  in  this  ofl'set  4  inches  above  the 
npstream  face  of  the  new  masonry  and  to  a  depth  of  about  12  inches. 
The  bottom  of  the  bulkhead  then  rested  on  the  comparatively  smootli 
upper  surface  of  the  ofifset,  and  the  space  between  the  bulkhead  and 
the  upstream  face  of  the  masonry  provided  a  passage  for  the  escai)e  of 
the  slight  leakage  through  the  cofferdam,  as  in  the  secx)nd  case.  After 
the  cofferdam  was  tixed,  the  other  operations  were  identical  with  those 
described  in  the  first  case. 

The  masonry  in  the  portion  of  the  dam  across  the  Virginia  channel 
was  much  superior  to  that  in  the  part  across  the  Maryland  channel  (see 
cross  sections,  Sheet  A).  Owing  to  this  fact  and  to  the  existence  of 
the  offset  already  described,  operations  on  this  ])art  of  the  dam  were 
much  sim])lified. 

The  coff'erdam  just  described  was  successfnlly  used  for  raising  2,095 
linear  feet  of  dam  in  the  Virginia  and  Maryland  channels,  the  656  linear 
feet  across  Conns  Island  requiring  no  cofferdam. 

The  entire  cost  of  the  cofferdam  (wooden  bulkheads  and  sand-bag 
dams),  including  all  operations  connected  with  setting  and  ciilking  it, 
was  as  follows: 

Superintendence $184.00 

MaterialB 322.06 

X.alM>r 1,558.00 

Total 2,064.06 

Two  thousand  three  hundred  and  fifty-two  cubic  yards  of  stone  and 
concrete  were  laid  behind  the  cofferdam,  which  therefore  added  88  cents 
per  cubic  yard  to  the  cost  of  these  items.  As  the  cofferdam  was  used 
for  a  distance  of  2,095  feet,  its  average  cost  per  linear  foot  was  98 J  cents. 

To  strengthen  the  conduit  against  the  increased  pressure  which  might 
be  developed  on  account  of  raising  the  dam,  the  embankments  in  which 
the  conduit  rests  were  widened,  as  shown  in  the  following  table: 


Location. 

Side 
widened. 

Fert  of 
embank- 

mvnt 
widened. 

embank- 
ment 
widened. 

Material 
used. 

Between  waattweir  1  and  mnnhole  4 

l^ulvert  1 '. 

ISetween  col verta  2  and  3 

West... 
Wt«it ... 
Weat... 

Eaat 

West... 
Wcat... 
Wt^t... 
Kaat . . . 

W«Bt... 

Eaat   ... 
Weat... 
Eaat .... 

w<«t... 

Eaat 

Weat... 

Kaat 

Woat . . . 

4 

5 
5 

8 
7 
7 
7 
6 

? 

5 
4 

5 
5 
5 

Feet. 
«75 
270 
405 
135 
150 
140 
410 
80 
480 
130 
SCO 
585 
556 
2H5 
300 
230 
228 

Cu.  yd$. 
500 
225 
367 

Calvert  4 

Do 

280 
136 

CoWert  5 

163 

Calvert  7 

451 

Culvert  8 

lutf 

Iletween  culverts  8  and  9 

243 

Calvert  0 

Do 

72 
388 

Calvert  10 

390 

Do 

618 

Cnlvert  12 

238 

Do 

2oO 

Culvi^rt  17 

lo3 

Do 

138 

Total 

5,455 

4,723 

1 
1 

This  completed  the  work  of  strengthening  the  embankments  and 
makes  a  total  of  9,870  cubic  yards  of  materials  used  for  this  purpose. 
Of  this  amount,  5,147  cubic  yards  were  put  in  place  during  the  fiscal 
year  ending  June  30, 1890,  of  which  3,480  cubic  yards  were  charged  to 
the  annual  appropriation  for  preservation,  mainteDancei  and  repiftir  of 


1 
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the  WasbiDgton  Aqaednct,  and  1,667  cabic  yards  to  the  approfi 
for  raising  the  dam  and  strengthening  the  conduit.  ' 

On  Jnly  29, 1895,  Mr.  John  K.  Cowen,  president  of  the  tnisteil 
Chesapeake  and  Ohio  Canal,  addressed  a  letter  to  the  Secretary  oi 
asking  that  the  trastees  of  the  Chesapeake  and  Ohio  Canal  be  i 
hearing  before  any  final  instructions  were  given  in  regard  to  nuAl 
dam  at  Great  Falls. 

This  communication  was  referred  to  the  Chief  of  Engineers,  n 
August  2,  recommended  that  '^an  officer  of  the  Corps  of  Engine 
designated  to  meet  an  engineer  to  be  selected  by  the  canal  autlM 
to  form  a  commission  to  report  on  this  question  between  the  1 
States  and  the  canal  at  once.  If  this  recommendation  be  apt 
M^j.  H.  M.  Adams,  Corps  of  Engineers,  is  suggested  to  act  for  the  1 
States." 

This  recommendation  of  the  Chief  of  Engineers  was  approved 
Secretary  of  War  on  August  5, 1895,  and  Mr.  Cowen  was  notified  t 
by  letter  from  the  Secretary  of  War,  dated  August  6, 1895. 

By  letter  of  August  7, 1895,  to  the  Secretary  of  War,  Mr.  Cowen 
that  the  trustees  of  the  Chesapeake  and  Ohio  Canal  designated  '. 
L.  Nicolson,  general  manager,  to  meet  Maj.  H.  M.  Adams,  as  sngj 
in  the  recommendation  of  the  Chief  of  Engineers. 

The  two  commissioners  after  several  meetings  recommended  ^^  tl 
canal  authorities  release  the  United  States  from  all  claims  for  da 
to  the  canal  embankment  and  towpath  by  reason  of  raising  the  d 
feet  as  authorized  by  act  of  March  2, 1895,  and  that  the  United  i 
pay  the  estimated  cost  of  the  protection,  $15,000;  the  work  of  i 
the  dam  to  be  proceeded  with  at  once." 

By  indorsement  of  the  Secretary  of  War,  dated  September  7. 
the  Attorney-General  of  the  United  States  was  requested  to  gi 
opinion  as  to  whether  the  amount  could  be  paid  as  recommended 
commission  in  their  report  of  Angast  16, 1895. 

By  letter  dated  September  14,  1895,  the  Attorney-Oeneral 
United  States  stated  that  he  was  of  the  opinion  that  the  Depai 
was  authorized  to  pay  the  $15,000  as  recommended  by  the  comn 
and  the  Chief  of  Engineers  from  the  money  appropriated  by  tl 
of  March  2,  1895. 

In  view  of  this  opinion,  the  payment  of  this  sum  as  recomm 
was  aathorized  by  the  Secretary  of  War  by  indorsement  of  Sept 
23, 1895. 

On  September  26,  1895,  the  officer  in  charge  of  the  Wash! 
Aqueduct  notified  the  general  manager  of  the  Chesapeake  and 
Canal  Company  that  he  was  authorized  to  pay  the  company  $j 
upon  the  condition  that  the  canal  authorities  should  release  the  T 
States  from  all  claims  for  damages  to  the  canal  embankment  ani 
path  by  reason  of  raising  the  dam  2^  feet,  as  authorized  by 
March  2, 1895,  and  requested  that  the  trustees  of  the  company  e: 
an  inclosed  release  to  this  effect  and  formally  authorize  one  ol 
number  or  the  general  manager  to  receive  the  sum  of  $15,000,  an 
such  release  and  written  authority  be  transmitted  to  this  of&ce,  f 
panied  by  evidence  of  the  authority  of  the  trustees  of  the  cana 
pany  to  act  in  matters  relating  to  the  canal. 

On  September  27, 1895,  the  general  manager  of  the  canal  coi 
stated  that  the  matter  had  been  referred  to  the  trustees. 

On  February  13, 1897,  the  proper  release  and  vouchers  havini 
signed  by  the  trustees,  the  award  of  $15,000  was  paid  to  the 
oompany. 

The  following  table  embTQM(2«&  \>iKi&  \/(^\;di  ^:&:^\L^t\ixft&  ^Kim.  the  i 
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priation  for  raising  the  dam  and  strengtheniDg  the  condait.    There  are 
uo  known  outstanding  liabilities. 

Table  showing  amount  ofmaieriaU  and  cost  of  various  items  connected  with  the  work  of  rais- 
ing the  United  States  dam  at  Great  Falls,  Md.,  and  strengthening  the  conduit  against 
increased  pressure  which  may  be  caused  tliereby. 


Items. 


Plnnt 

Siip^rint eiulenoo  and  office  exponneB 

Cut  stone  quarried  and  purchased cable  yards. 

Cut  stone  laid do... 

Coping: 

Quarried  and  parcbased do... 

Taken  up  from  dam do... 

Beset do... 

Concrete  in  place do . . . 

Riprap  revetment  in  place do. . . 

Five-loot  anchor  bolts  in  place 

Clamps  in  i>lace 

Strengthening  condoit,  earth  placed cubic  3'ards. 

Award  paid  Chesapeake  and  Ohio  Canal  Company,  Feb- 
ruary 13,1897 


Total 


Total 

amount  of 

work  of 

eaoholasa. 


1,685.44 
1,069.04 

105*54 
1,025.77 
1,045.54 

850.46 
5,108 
1,308 
1,807 
6,390 


Total  cost 
of  work  of 
eacholaaa. 


0113,691.29 
7,273.50 
88,486.96 
5,165.49 

8.182.93 
2,288.50 
1. 629. 10 
2,043.46 
6,621.68 
2,890.01 
1,881.98 
1,217.89 

15,000.00 


101,372.79 


Cost  per 
onbio 
yard. 


$22.84 
3.10 

80.16 
2.23 
1.56 
5.83 
1.29 


.19 


Cost  per 
bolt  or 
olamp. 


$2.21 
1.44 


a  This  includes  $10,245  paid  for  the  suspension  cableway. 

The  total  amount  appropriated  by  the  act  of  March  2, 1895,  for  ''raising 

the  dam  at  Great  Falls''  and  strengthening  the  condait  was $125, 000.00 

Amount  expended  as  per  preceding  table 101,372.79 

Balance 23,627.21 

A  recent  carefal  inspection  Bhows  that  since  completion  the  dam  has 
safiered  no  injury  whatever  either  from  the  heavy  ice  of  the  past  winter 
or  from  freshets,  one  of  which,  that  of  February  24, 1897,  was  the  high- 
eat  recorded  since  June,  1889. 

In  concluding  this  report  I  beg  to  acknowledge  my  great  indebted- 
ness to  Mr.  F.  W.  Johnston,  assistant  engineer  in  local  charge  of  the 
work,  not  only  for  his  intelligent  supervision  of  (he  work,  but  also  for 
his  great  ingenuity  in  successfully  overcoming  the  many  difficulties 
arising  in  work  of  this  character. 

Money  statements. 

RAISING  THE  HEIGHT  OF  THE  DAM  AT  GREAT  FALLS. 

July  1,  1896,  balance  unexpended $72,734.19 

June  30,  1897,  amount  expended  daring  fiscal  year 49, 106. 98 

July  1,  1897,  balance  unexpended 23,627.21 

INCREASING  THE  WATER  SUPPLY  OF   WASHINGTON,  D.   C. 


Title  of  appropriation. 


Land  to  cxtciiil  aqiHflnct 

ExtenHion  uf  miiieuuct 

"ii aiu  conneirtinuH  

Land  for  renervoir 

ConRtmoting  renervoir  and  ^atehouae 

Water  rights  and  laud  to  extend  dam  at  Great  FalU 

Aggregate 


Jnlv  1. 

1896,  bal. 

ance  no* 

expended. 


$24,454.84 

150,902.42 

1. 989. 18 

173.09 

78,688.01 

44,882.04 


800,989.68 


June  80, 1897, 

amount  ex* 

pended  and 

liabilities 

incarred 

daring  flaoal 

year. 


$522.05 


i 


622.06 


Jnly  1. 
1897,  bal. 

ance  un- 
expended 
and  avail* 
able. 


$24,454.84 

15U,  9U2. 42 

1,989.18 

173.09 

78,015.96 

44.882.04 


\ 
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IMPROVEMENT  AND  CARE  OF  I'UBLIC  BUILDINGS  AND  GROUNDS  IN 
THE  DISTRICT  OF  COLUMBIA— WASHINGTON  MONUMENT. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897.  OFFICERS  IN 
CHARGE,  COL.  (NOH'  BRIG,  GEN.)  JOHN  M.  WILSON,  CORPS  OF  ENGI- 
NEERS, AND  COL.  THEODORE  A.  BINGHAM,   U.  S.  A. 


Office  of  Public  Buildings  and  Grounds, 

Wa^hingtouy  D.  C,  July  19, 1897. 

General:  I  have  the  honor  to  sabmit  the  following  report  of  opera- 
tions upon  public  buildings  and  grounds  in  the  District  of  Columbia, 
under  the  Chief  of  Engineers,  during  the  fiscal  year  ending  June  30, 
1897. 

Col.  John  M.  Wilson,  Corps  of  Engineers,  United  States  Army,  was 
the  officer  in  charge  from  the  beginning  of  the  fiscal  year  until  Febru- 
ary 8,  1897,  when  he  was  promoted  brigadier-general  and  Chief  of 
Engineers. 

nom  February  8, 1897,  First  Lieut  John  S.  Sewell,  Corps  of  Engi- 
neers, was  temporarily  in  charge,  under  the  direction  of  the  Chief  of 
Engineers,  until  March  9, 1897,  from  which  date  until  the  end  of  the 
fiscal  year  the  office  has  been  in  charge  of  Col.  Theodore  A.  Bingham, 
United  States  Army,  captain.  Corps  of  P]ngineer8. 

In  addition  to  the  public  buildings  and  grounds,  this  office  has  also 
been  charged  with  the  care  and  repair  of  the  Government  telegraph 
lines  connecting  the  Capitol  with  the  various  Departments  and  the 
Gk>vernment  Printing  Office;  of  the  repair  and  improvement  of  the  Gov- 
ernment Printing  Office;  of  the  repair  of  the  building  on  Tenth  street 
NW.  where  Abraham  Lincoln  died;  of  the  construction  of  the  statue 
of  Gen.  John  A.  Logan ;  of  such  matters  connected  with  the  erection  of 
the  statue  of  General  Sherman  as  may  properly  devolve  upon  the  War 
Department;  of  the  monument  at  Wakefield,  Ya.,  the  birthplace  of 
Washington,  and  the  iron-pile  dock  erected  under  the  supervision 
of  this  office  in  1894,  under  the  direction  of  the  Department  of  State, 
at  the  mouth  of  Bridge  Creek,  Virginia;  and  of  the  erection  in  the 
National  Military  Park  at  Gettysburg,  Pa.,  of  the  memorial  tablet  to 
Abraham  Lincoln. 

As  it  would  be  difficult  to  improve  on  the  arrangement  or  wording  of 
the  previous  annual  reports  made  by  my  predecessor,  copious  extracts 
therefrom  have  been  made  where  needed,  in  discussing  various  subjects. 

THE  IMPROVEMENT  OP  THE  PUBLIC  GROUNDS  IN  THE   DISTRICT  OP 

COLUMBIA. 

While  all  i)ersons  justly  concede  the  utility  and  value  to  the  capital 
of  the  nation  of  tlie  system  of  parks  and  public  spaces  at  the  intersec- 
tion of  its  streets  and  avenues  and  the  important  relation  they  bear  to 
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the  health  and  welfare  of  the  citizens,  many  of  whom,  firoitt| 
ments  of  ofiicial  duties,  must  -reside  here  nearly  oontiniuMI 
the  year,  the  many  indirect  yet  not  less  valuable  agenotal 
from  them  in  promoting  mental  growth  and  cnltivatinf 
horticulture,  arboriculture,  and  floriculture  among  our  peopi 
gregate  here  from  all  sections  of  our  country,  do  not  seen 
understood  or  appreciated. 

Prior  to  the  commencement  of  the  improvement  of  the  8 
Grounds  in  1851  by  that  celebrated  landscape  architect  aiu 
Mr.  A«  J.  Downing,  it  is  believed  that  few  extensive  park  inq 
were  contemplated  or  had  been  made  in  any  American  city. 

Now  many  of  our  largest  cities  have  within  their  limiti 
and  highly  improved  public  parks,  the  expenditures  there! 
instances  approximating  to  millions  of  dollars.  However  laa 
has  been,  the  benefits  accruing  therefrom  have  invariably  aa 
the  labor  and  expense. 

Increased  revenues  have  been  derived  from  taxation  can 
rapid  increase  in  value  of  adjacent  lands  and  from  the  han 
costly  buildings  usually  erected  in  the  immediate  vicinity  of 

The  efifect  upon  the  health  and  morals  of  the  people  Im 
these  improvements  has  been  of  the  most  marked  and 
character. 

In  the  opening  paragraph  of  a  recent  publication,  Wash 
been  described  as  follows  : 

Washington  is  in  a  double  sense  the  capital  city.  It  is  the  capital  < 
foremost  nations  of  the  earth ,  and  it  is  first  in  beauty  and  attraotivene 
of  the  cities  of  the  American  continent.  It  is  in  many  respects  the  mofl 
city  in  America,  and  to  it  thousands  of  tourists  make  pilgrimages  fron 
the  world. 

If  this  language  is  too  strong,  and  Washington  is  not  the 
tiful  and  attractive  city  in  America,  surely  as  the  capital  cl<^ 
be  made  so,  and  the  parks  and  piirk  places  so  freely  distribute 
it  by  the  wise  foresight  of  the  great  man  who  laid  it  out, 
are  conceded  to  form  one  of  its  chief  attractions,  should  be  i 
in  the  very  highest  condition  of  improvement. 

This  can  only  be  done  by  liberal  appropriations  from  Go 
their  support,  as  they  are  the  exclusive  property  of  the  Uni 

The  improved  reservations  of  the  Government,  comprising 
grounds,  have  been  mainly  created  under  the  direction  of  tl 
Engineers,  United  States  Army,  the  officers  detailed  for 
having  been  most  earnestly,  ably,  and  efficiently  assisted  by  I 
H.  firown,  the  public  gardener,  whose  taste,  skill,  intelHi 
untiring  industry  have  been  freely  and  promptly  devoted  to 
tiful  work. 

Mr.  Downing  designed  extensive  improvements,  but  his  < 
vented  him  from  executing  them.  Under  his'direction  Lafa; 
was  improved  and  planted  and  a  portion  of  the  Smithsoniai 
beautified.  He  formulated  plans  and  projected  minor  imp 
of  other  parks  which  were  subsequently  partly  adopted. 

During  the  period  between  the  death  of  Mr.  Downing  ii 
the  assignment  in  1867  of  the  control  of  the  public  groui 
Chief  of  Engineers  no  improvements  of  any  importance  "^ 
except  those  around  the  Agricultural  Department.  Since 
the  prominent  parks  and  park  places,  with  the  exceptions  m 
foregoing,  have  been  improved  tinder  the  direction  of  th 
Engineers,  United  States  Army,  with  the  limited  appropriat 
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by  Cougress  for  that  purpose.  How  well  the  task  has  been  accom- 
plished, how  carefully  the  funds  have  been  used,  the  many  compliments 
paid  to  Washington  on  her  park  system  by  her  sister  cities  and  by  dis- 
tinguished visitors  from  abroad  abundantly  testify. 

It  is  also  conceded  that  our  parks,  by  the  manner  in  which  the 
improvements  are  maintained,  evidence  more  care  than  is  generally 
exercised  in  such  work  except  where  large  expenditures  are  made. 
This  is  encouraging  in  view  of  the  fact  that  it  is  believed  that  a  less 
amount  x>^r  acre  is  expended  in  their  care  and  maintenance  than  in 
any  other  locality  where  similar  park  systems  are  maintained.  This 
condition  of  affairs  is,  in  some  measure,  due  to  the  great  care  exercised 
by  the  Government  in  making  expenditures  for  the  purchase  of  mate- 
rials and  for  payment  for  superintendence,  labor,  etc.  It  is  a  notable 
fact  that  the  Government  has  been  apparently  fortunate  in  securing 
good  materials  and  very  good  service  in  all  work  connected  with  the 
parks.  Unfortunately,  for  the  next  fiscal  year  the  appropriations  for 
this  very  important  work  have  been  reduced,  and  while  there  is  every 
evidence  that  what  has  been  done  is  fully  appreciated,  it  is  feared  that 
the  great  work  yet  to  be  accomplished  is  not  fully  realized.  It  is 
earnestly  hoped  that  the  Congress  soon  to  convene  will  evince  that 
interest  in  our  beautiful  parks  that  their  importance  demands,  and 
that  sufficient  funds  may  be  allotted  to  push  to  speedy  completion  pro- 
jected and  necessary  improvements  in  a  manner  commensurate  with 
their  importance,  not  only  for  the  purpose  of  adorning  the  capital  city, 
in  which  all  citizens  have  a  just  pride,  but  to  furnish  an  example  of 
simple  landscape  gardening  and  park  ornamentation  that  will  have  a 
direct  influence  in  aiding  to  elevate  the  taste  of  all  visitors,  and  that 
may  eventually  lead  to  the  transformation  into  beautiful  parks  of  many 
pieces  of  waste  ground  adjacent  to  the  cities  of  our  country. 

With  these  facts  before  me,  I  respectfully  submit  the  following  report 
of  work  done  during  the  year,  with  suggestions  for  improvements  which 
are  deemed  necessary: 

PUBLIC   BUILDINGS. 
EXECUTIVE  MANSION,   GREENHOUSES,  AND  STABLB. 

In  addition  to  the  usual  care  extended  to  the  Mansion  and  its  furni- 
ture, the  following  has  been  accomplished  during  the  year: 

Painting^  exterior. — All  the  roof  balustrades,  the  crown  molding  of 
cornice,  window  heads,  sash,  and  water  table,  all  the  white  work  on  the 
roof,  including  the  flagstaff,  which  was  repaired  after  being  broken  in 
the  storm  of  September  29, 1896;  also  all  the  dark  stonework  on  the 
north,  east,  and  west  fronts,  all  window  sills,  window  and  door  firames 
under  north  portico,  15  columns,  the  top  of  east  i)orticOy  base  of  the 
building  below  the  water  table,  the  flagstaff  stairs  and  platform^  and  66 
roof  platforms  laid  to  prevent  wear  on  the  tin  roof. 

Painting  J  interior. — The  woodwork  was  painted  as  follows:  Eight 
rooms  on  second  floor,  including  bath  and  dressing  rooms;  the  two  din- 
ing rooms,  including  pantry,  main  corridor,  blue  and  green  parlors,  and 
east  room  on  the  first  floor ;  also  sundry  passages,  doors,  articles  of  furni- 
ture, window  frames,  and  sash.  Mantels  were  cleaned  and  fireplaces 
painted  where  necessary.  All  grai  ned  work  throughout  the  entire  house 
was  sandpapered,  done  over,  and  varnished.  All  hard-wood  doors  were 
varnished;  all  gold  work  touched  up  where  necessary.  Fifby-four  hat- 
boxes  were  repainted  and  numbered  in  paint.  Much  miscellaneous 
painting  and  varnishing  was  also  done,  such  as  table  legs,  edging  of 
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Hinks,  kitchen  and  laundry  furniture,  various  closets,  boxes, 
doors,  ladders,  and  storm  sash. 

One  hun<lred  and  sixty-two  lights  of  glass  were  renewed  anc 
of  sash  painted. 

Chandeliers  and  gas  fixtures  were  covered  during  the  heate( 
and  thoroughly  and  minutely  cleaned,  repaired,  and  kept  in  gooc 
throughout  the  year. 

Canopies  were  erected  and  floor  covers  spread  for  the  ofBcial 
tions  in  January  and  February  and  remoyed  when  no  longer  nee 

Much  work  in  misirellaneous  plumbing  was  done,  such  as  rep 
and  replacing  water  fixtures,  cleaning  strainers  and  traps,  ren« 
washers,  repairing  breaks,  sewer  connections,  and  water-closets,  r 
ing  fountains,  placing  temporary  drinking  fountains  in  the  groundi 

The  large  cistern  at  the  east  end  of  the  house  was  pamped  out 
cleaned. 

The  entire  system  of  plumbing  and  sewerage  of  the  Executive 
sion  was  tested  by  hydraulic  pressure,  a  much  more  severe  one 
the  odor  test.     It  was  found  to  be  in  fair  condition,  but  not  su< 
ought  to  exist  in  the  home  of  the  President  of  the  (Jnited  St 
As  thorough  an  actual  examination  of  sewer  connections  was  mac 
could  be  done  without  complete  excsivation  of  all  pipes.    Old  rec 
were  looked  up  an<l  new  drawings  were  made  of  the  entire  syj 
of  pipes  in  and  under  the  Executive  Mansion  and  greenhoases,  ai 
detailed  and  valuable  report  was  made  by  a  professional  experi 
these  matters. 

The  present  plumbing  in  the  Mansion  is  a  growth  of  additions  i 
patches.  There  is  no  system,  properly  speaking.  It  is  not  in  a  danj 
ous  condition,  but  it  is  expensive  to  keep  it  from  becoming  so.  0 
whole  should  be  overhauled  and  relaid,  useless  parts  cut  out,  pro] 
sewer  connections  made,  old  sewers  excavated  and  their  beds  cleans 
etc.    This  will  cost  not  less  than  $5,000. 

The  spring  at  Franklin  Square  supplying  the  Executive  Mansion  w 
cleared  of  6  inches  of  mud,  which  was  replaced  by  clean  gravel.  Tl 
spring  has  of  late  years  been  getting  lower.  It  ceases  to  flow  at  t 
Mansion  in  the  warm  season  and  does  not  begin  again  until  late  in  tl 
winter  season.  The  supply  pipe  was  cleaned  out  by  using  the  pressa 
from  the  Potomac  mains. 

All  doors  and  windows  were  eased,  and  new  sash  chains  put  in  whei 
required.  The  chimneys  were  swept  and  the  exterior  of  the  Mansio 
washed,  using  a  steam  fire  engine  for  that  purpose. 

The  plastering  in  the  basement  corridor  has  been  repaired  and  ; 
portion  of  the  corridor  whitewashed. 

The  library  has  been  papered,  new  matting  laid  on  floor,  and  th( 
furniture  covered  with  new  materials. 

Tiling  in  large  and  small  kitchens  and  in  the  entrance  vestibule  was 
repaired. 

All  lace  curtains  have  been  laundered  and  repaired,  new  lace  curtains 
placed  in  the  east  room,  forty  dining-room  chairs  repaired  and  regimped, 
new  oilcloth  placed  on  all  the  tables  in  butler's  pantry,  and  the  silver 
drawers  in  private  dining  room  partitioned  and  lined.  Tables  were 
scraped  and  refinished,  and  two  large  chairs  and  one  screen  regilded. 
Leather  furniture  in  upper  corridor  was  regimped  and  repaired.  Old 
defaced  moldings  in  southwest  bedroom  were  replaced  with  new 
materials. 

New  matting  has  been  laid  on  the  floors  of  the  east  room,  blue,  |n*een, 
and  red  parlors,  dining  room,  state  dining  room;  the  main  corridor,  first 
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floor;  maiu  corridor,  second  floor;  anteroom,  first  floor;  stairways,  land- 
ings, and  elevator  hall.  The  matting  in  the  varioas  bedrooms  was 
cleaned.  The  green  doors  leading  from  butler's  pantry  to  dining  room 
have  been  repaired  and  re  covered.  The  portraits  of  the  Presidents  in 
the  Cabinet  room  have  been  cleaned  and  varnished,  and  the  frames  of 
the  large  mirror  and  of  one  portrait  in  the  library  have  been  regilded. 

All  furniture  throughout  the  Mansion  requiring  it  was  repaired, 
cleaned,  and  varnished  or  refinished,  and  all  brass  curtain  poles  and 
rings  were  cleaned  and  reburuished. 

The  ceiling  of  the  President's  oflice  was  repaired  and  redex5orated; 
the  walls  of  the  telegraph  room  scraped  and  repapered.  New  carpets 
were  purchased  for  tlie  east  room  and  for  the  green  parlor. 

The  Mansion  escaped  serious  damage  by  the  hurricane  of  September 
29,  although  the  flagstaff"  on  the  roof  was  struck  by  a  piece  of  timber 
from  the  board  walk  and  broken  ott*  near  its  base;  it  was  promptly 
repaired  and  rephuied  in  position.  Twenty-nine  panes  of  glass  were 
broken  and  at  once  reglazed.  The  sheet-iron  caps  were  blown  from  the 
chimneys  on  the  east  side  and  were  promptly  replaced.  The  high  iron 
fence  at  the  north  front,  the  stone  coping  and  the  piers  at  Pennsylvania 
avenue  entrances  were  damaged  by  falling  trees;  they  were  repaired 
as  soon  as  possible. 

In  October,  181)0,  all  carpets  were  relaid,  all  lace  curtains  and  window 
draperies  hung,  and  the  mansion  placed  in  order  for  the  winter.  In 
June,  181)7,  all  the  carpets  were  taken  up,  cleaned,  and  stored  in  the 
state  dining  room,  and  the  window  draperies  taken  down,  cleaned, 
folded,  and  stored  away  in  the  attic  for  the  summer,  and  the  lace  cur- 
tains removed  from  the  windows  and  sent  to  the  laundry.  Thirty-nine 
new  window  shades  have  been  purchased  and  hung,  and  a  new  fivefold 
screen,  covered  with  silk,  purchased: 

Kine  chairs  were  repaired,  reupholstered,  and  re-covered  with  new 
material. 

The  elevator  has  been  overhauled  and  put  in  complete  order,  and  an 
electric  machine  for  operating  it  has  been  purchased  and  will  be  placed 
in  position  during  the  coming  year. 

The  exit  bridge  at  the  north' front,  and  the  storm  doors  at  that  front 
and  at  the  red-room  window,  and  the  canopies,  were  ])laced  in  position 
for  all  recei)tions  during  January  and  February,  in  addition  to  the  hat 
and  cloak  boxes  for  evening  receptions.  The  east  room  and  parlors 
were  elaborately  decorated  with  plants  and  flowers  on  these  occasions. 
Canopies  were  erected  and  floor  covers  spread  for  these  receptions  and 
removed  when  no  longer  needed. 

New  carpets  were  laid  in  the  main  corridor,  the  west  end  corridor, 
and  the  elevator  hall,  first  Hoor,  and  in  the  elevator  car. 

The  walls  of  the  northwest  bedroom  were  repapered  and  the  ceiling 
frescoed;  the  walls  and  ceiling  of  the  northwest  dressing  room  adjoin- 
ing were  repai)ered  and  the  cornice  tinted.  The  woodwork  in  both 
rooms  was  repainted,  both  apartments  recarpeted  and  furnished  with 
new  bniss  window  grills  and  lace  and  silk  drapery  curtains,  and  the 
furniture  in  both  rooms  reupholstered  and  re-covered  with  new  materials. 

The  walls  and  ceiling  of  the  large  bathroom  on  the  north  front,  second 
floor,  were  decorated  in  color,  surrounded  with  border,  the  centerpiece 
gilded,  and  the  woodwork  painted  with  two  coats  of  oil  color. 

Some  additional  furniture  has  been  ])nrchased.  Kew  covers  of  wood 
have  been  placed  upon  the  stone  steps  leading  to  the  area  of  the  Man- 
sion at  the  northeast  corner. 

The  floors  of  the  east  and  west  ends  of  the  corridor  on  first  floor 


recouatractea,  and  retrimmed,  an  oak  mantel  placed  in  posj 
hearth  tiled;  a  new  floor  has  been  laid,  the  room  wainsooU 
ceiling  decorated,  the  side  walls  covered  with  woolen  tex 
and  the  doors  and  windows  refinisfaed. 

Three  sets  of  slip  covers  were  made  and  placed  npoo  ft 
the  five  large  awning  frames  nsed  on  the  soath  portico  re-< 
new  canvas. 

The  walls  of  the  northeast  bedroom  have  been  scraped 
and  the  room  repapcred  and  repainted,  and  the  fdrnitare  i 
bedchambers  and  in  one  dressing  room  is  now  being  reopb 
recovered  with  new  material. 

Extensive  repairs  were  made  to  the  tin-roof  covering, 
tin  was  removed  from  the  patters  and  for  a  distance  of 
np  the  elope  of  the  roof  (with  the  exception  of  that  port 
north  portico  which  was  fonnd  in  good  condition),  and  n 
new  tin  and  the  entire  roof  repainted.  A  {wrtion  of  theol 
where  found  to  be  rotted,  was  replaced  with  new  boards.  ' 
hundred  square  feet  of  new  tin  was  placed  on  the  roo£  H 
were  also  made  to  other  portions  of  the  roof  where  require 
walk  in  sixty-six  sections  was  made,  painted,  and  placed 
along  the  roof  gutter  where  there  is  most  travel,  dae  to  ini 
repair  of  telegraph  and  telephone  wires.  Kew  steps  were  < 
ing  from  the  gutter  to  the  platform  of  the  flagstaff.  '  Twei 
guards  were  purchased  and  placed  over  the  rain-water  s 
portable  derrick  for  use  in  hoisting  materials  was  made  and 
the  roof. 

Attention  is  again  invited  to  the  importance  of  provid 
offices  outside  of  the  Execative  Mansion  for  the  President  o 
States.  This  matt«r  was  discussed  in  annual  reports  foi 
1895,  and  1896. 

It  is  earnestly  hoped  that  this  important  matter  may  i 
delayed,  and  that  action  may  he  taken  at  the  approacbii 
Congress  toward  erecting  a  suitable  office  building  for  the 
the  United  States. 
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All  the  rotten  woodwork  in  the  different  greenhouses  was  renewed 
or  repaired,  all  new  woodwork  was  painted  two  coats^  and  about  1,000 
lights  of  broken  glass  were  replaced. 

l^ew  sanitary  ^ater  closets  have  been  introduced  under  the  conserv- 
atory in  place  of  the  old-fashioned  cldsets  which  were  badly  oat  of 
order,  and  some  slight  repairs  made  to  the  woodwork  of  the  building. 

Proposals  were  opened  and  a  contract  entered  into  during  the  month 
of  June  for  furnishing  the  ironwork  and  the  woodwork  i*equired  for 
repairing  the  west  wing  of  the  conservatory. 

The  hurricane  of  September  29,  1896,  blew  off  the  small  solid  roof  of 
the  grapery  and  landed  it  on  a  cold  bed,  smashing  six  sashes  with  the 
glass;  it  blew  down  the  top  of  a  brick  chimney,  breaking  in  the  roof  of 
a  furnace  room,  and  blew  off  one  large  sash  from  the  conservatory,  break- 
ing the  frame  and  all  the  glass;  some  broken  limbs  Irom  the  trees  were 
blown  on  the  greenhouses,  breaking  in  all  aboat  400  lights  of  glass  and 
a  couple  of  small  rafters  on  one  of  the  greenhouses. 

Thedamagedone  by  the  storm  to  the  greenhouses  was  at  once  repaired. 

There  were  purchased  during  the  year,  under  contract,  17,968  flower- 
ing balbs  for  the  greenhouses  and  for  the  ornamentation  of  the  grounds. 

The  general  collection  of  plants  in  the  greenhouses  and  the  conserv- 
atory received  their  annual  potting  and  tubbing.  The  following  bulbs 
and  roots  were  planted  either  in  boxes  or  pots  for  forcing  during  the 
winter  months  in  the  greenhouses:  2,240  hyacinths,  450  liliums,  6,000 
convallarias,  118  spireas,  1,460  narcissus,  4,175  tulips,  600  freesias,  and 
100  callas;  15,143  bulbs  and  roots  in  all.  About  1,300  roses,  2,300  car- 
nations, and  1,000  chrysanthemums  were  grown  on  solid  benches  or  in 
pots  for  cut  flowers. 

For  the  ornamentation  and  decoration  of  the  greenhouses,  conserva- 
tory, and  the  Executive  Mansion  nearly  6,000  plants  of  all  descriptions 
were  grown;  1,500  young  roses,  2,500  carnations,  and  800  chrysanthe- 
mums were  also  grown  to  replace  old  stock;  about  1,100  amaryllis  and 
other  bulbous  plants  were  grown  besides  the  general  collection. 

Attention  is  again  invited  to  the  conservatory,  the  frame  of  which  is 
of  wood,  rapidly  decaying  and  almost  in  a  dangerous  condition.  A  new 
iron  superstructure,  at  an  estimated  cost  of  $15,000,  is  necessary. 

Repairs  are  made  from  time  to  time  to  the  old  superstructure,  but  it 
seems  almost  a  waste  of  lunds  to  patch  up  portions  of  an  old  decayed 
wooden  frame  with  wood,  which  will  also  decay,  when  a  violent  storm 
might  possibly  wreck  the  structure  at  any  time. 

At  the  President's  stable  the  roof  of  carriage  house,  skylights,  cellar 
windows,  parts  of  the  outside  woodwork,  and  34  sections  of  iron  fence 
were  painted.  Ninety-six  lights  of  glass  were  renewed  or  reset.  Water 
and  gas  fixtures  were  kept  clear  and  repaired  where  necessary.  Traps 
and  drains  were  cleaned.  Necessary  repairs  were  made  to  stalls,  sinks, 
etc.,  and  new  gratings  were  placed  over  drains  where  required.  Brick- 
work was  repaired  and  pointed,  new  covers  for  10  cellar  windows  made 
and  placed  in  position,  the  roof  of  the  carriage  shed  and  its  skylight 
windows  were  repaired,  new  hinges  placed  on  shutters  of  building, 
and  new  cupboards  and  saddle  racks  made. 

In  the  yard  of  the  stable  31^  square  yards  of  asphalt  pavement  was 
resurfaced. 

In  the  stable  of  public  buildings  and  grounds  some  carpentry  repairs 
were  made  and  the  wagon  house  extended  24  by  22  feet. 

The  White  IJouse  stable  should  be  removed  from  the  grounds  front- 
ing the  State  Department  and  the  beautiful  new  Corcoran  Art  Gallery, 
where  it  is  an  eyesore  and  manifestly  out  of  place,  and  where  it  now 
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Rerionsly  interferes  with  the  development  of  that  part  of  tk 
parks. 

WASHINGTON  NATIONAL  MONUMENJ. 

Every  effort  has  been  made  to  maintain  the  Monamenl 
macliinery  in  good  condition. 

Vandals  continue  to  give  annoyance  by  occasionaUy  chippt 
from  the  outside  or  from  memorial  stones  in  the  inner  wallSi 
ever  detected,  these  thoughtless  i^ersons  are  arrested,  bat,  a 
when  brought  to  trial,  escaiie  with  a  small  fine. 

The  elevator  and  all  macliinery  connected  therewith  has  be 
ally  inspected  monthly  by  an  ex])ert  from  the  Otis  Elevator  ( 
and  pronounced  in  excellent  condition.  Weekly  inspections  i 
by  tiie  i)rincipal  steam  engineer  and  machinist  at  the  Monam 
daily  tests  of  the  safety  appliances  of  the  elevator  are  mad 
employees  before  starting  to  convey  passengers  to  the  ta 
believed  tliat  tiie  elevator  is  as  safe  iis  it  is  possible  for  man 
it,  and  every  efi'ort  is  made  to  x)revent  accidents.  Should  an 
ever  occur,  it  will  result  from  something  which  it  was  impo 
foresee. 

During  the  inaugural  week  of  1897  the  Monument  was  decoi 
four  Hags  hung  one  each  side  from  the  windows  at  the  top.  T 
required  the  Monument  to  be  entirely  closed  two  days,  and 
days  the  necessary  framing  for  the  flag  poles  so  blocked  up 
room  as  to  lessen  the  number  of  visitors  accommodated.  Prot 
visiting  strangers  who  were  deprived  of  the  opportunity  to  as 
Monument  were  a  thousand  or  two  in  number. 

Elevator  cables  were  oiled  twice  and  woni  parts  were  renew 

During  the  hurricane  of  September  29, 189C,  the  storm  ani 
doors  at  the  entrance  to  the  Monument  were  blown  out  and  brc 
had  to  be  repaired. 

The  same  storm  blew  the  copper  roof  off  the  engine  room  ai 
eleven  panes  of  glass.    These  were  renewed. 

At  the  boiler  house  the  storm  blew  off  the  ridge  pole  and  bn 
and  glass,  wliich  were  renewed. 

The  boilers  were  cleaned  out  inside,  examined  and  tested,  ai 
to  be  in  good  condition  and  ])erfectly  safe  for  any  pressure  si 
now  demanded.  Furnace  walls  were  re])aire<l  and  a  new  arch  { 
in.    Tlic  boilers  are  tight  and  steam  well. 

Eight  new  tubes  were  put  in  the  feed-water  heater  and  a 
device  made.    The  heater  now  works  well  and  can  be  repaired 
stopping  all  the  machinery.    This  heiiter  saves  from  3  to  5  x)e 
coal  consumption. 

A  new  steam  trap  was  placed  in  the  tunnel  reaching  from 
engine  room.    Expansion  has  caused  tmuble  in  keeping  this 
order. 

During  the  first  half  of  the  year  asbestos  was  used  to  i)ack  tl 
of  the  long  steam-su])ply  pipe,  but  condensation  caused  it  to 
the  joints  to  leak.    The  gaskets  are  now  cut  from  Jenkinses 
and  last  well,  keeping  joints  tight. 

The  boiler  house  has  been  thoroughly  cleaned  up  and  whit 
inside,  and  18  feet  of  4  inch  drain  pipe  laid  to  drain  the  down 

Dynamo,  engine,  and  wiring  used  for  lighting  the  Monnmen 
in  good  condition    One  armature  has  been  repaired  and  not  as^ 
hence  is  good  as  new.    This  plant  is  in  good  condition  and 
trouble. 
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The  roof  of  tbe  lodge  house  has  been  repaired,  and  interior  ceiling 
walls  and  woodwork  calcimined,  painted,  and  varnished.  The  structiQ*e 
is  now  in  very  good  condition,  except  that  it  still  absorbs  moisture  owing 
to  the  poor  condition  of  the  mortar  used  in  construction.  The  water- 
closets  have  been  put  in  good  order.  The  heating  boiler  has  been 
cleaned  and  painted. 

The  entire  plant  is  now  in  some  respects  in  better  condition  than  it 
ever  was. 

The  old  papers,  pictures,  and  property  connected  with  the  erection 
of  the  Monument  from  its  earliest  period  have  been  collected,  cleaned, 
assorted,  and  stored  together  where  they  are  easily  available. 

All  unserviceable  tools  and  material  have  been  removed  and  con- 
demned, and  all  rooms  and  closets  connected  with  the  Monument  have 
been  overhauled  and  cleaned  up. 

The  ironwork  in  the  interior  of  the  Monument  from  the  130  foot 
landing  down  to  the  40-foot  lauding  has  been  given  one  coat  of  white 
zinc  paint,  the  hand  rail  from  the  40-foot  lauding  down  to  the  bottom 
floor  was  repainted,  and  tbe  white  work  around  the  cage  of  the  elevator 
car  and  the  outside  of  door  and  frame  at  the  entrance  to  the  Monument 
given  one  coat  of  white  paint.  All  of  the  ironwork  in  the  Monument 
has  now  been  painted,  most  of  it  with  two  coats. 

The  copper  on  roof  of  the  engine  house  was  given  two  coats  of  paint 
and  the  hand  rail  around  the  same  house  one  coat.  The  joints  of  the 
stonework  of  the  south  face  and  part  of  the  west  face  of  the  lodge  house 
have  been  repointed. 

During  the  twelve  months  ending  June  30, 1897,  there  were  165,595 
visitors  to  the  top  of  the  Monument,  of  which  number  105,082  made  the 
ascent  by  elevator,  and  60,513  by  the  stairway.  This  makes  a  total  of 
1,409,822  who  have  visited  the  top  of  the  Monument  since  it  was  thrown 
open  to  the  public  October  9, 18^.  It  is  a  noteworthy  fact  that  no  one 
has  yet  been  killed  or  fatally  injured  either  during  the  erection  of  the 
Monument  or  its  administration  since  completion. 

BUILDINGS  OCCUPIED  AS  OFFICES  BY  THE  WAB  DEPABTMENT, 
EXCEPT  STATE,  WAB,  AND  NAVY  BUlLDINa. 

Under  date  of  June  30, 1893,  this  office  was  charged  with  the  preser- 
vation, care,  and  safety  of  the  following  buildings : 

Army  Medical  Museum. 

Ford's  Theater  Building. 

Annex  to  Ford's  Theater  Building. 

No.  610  Seventeenth  street,  occupied  as  offices  by  Becord  and  Pension 
Bureau. 

No.  1726  F  street,  occupied  by  War  Department  printing  office. 

No.  1744  G  street,  occupied  by  Rebellion  Becord  Office. 

No.  1814  G  street,  occupied  by  Medical  Department,  United  States 
Army. 

Annex  to  Winder  Building,  occupied  for  storage  purposes  by  Ord- 
nance Department,  United  States  Army. 

War  Department  stables. 

All  of  these  buildings  have  been  inspected  at  least  once  each  month 
during  the  fiscal  year,  and  are  believed  by  me  to  be  in  a  perfectly  safe 
condition  for  the  purposes  for  which  they  are  occupied. 

The  ordinary  minor  repairs  required  from  time  to  time  are  made  under 
the  direction  of  the  chief  of  the  supply  division  of  the  War  Depart- 
ment, and  paid  from  the  regular  appropriation  for  contingent  expenses 
of  the  War  Department  and  its  bureaus. 

j8Na  97 ^263 
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NORTHWEST. 

The  sundry  civil  appropriation  act,  approved  Jane  U,  1896,  pre 
the  sum  of  $5,649.25  for  the  repair  of  this  bailding. 
Under  this  act  the  following  work  has  been  done^ 
The  old  annex  has  been  torn  down  and  a  new  brick  annex  oonstn 
The  old  main  building  has  been  repainted  inside  and  out,  new 
laid,  a  new  steam  heating  apparatus  introduced,  windows  overh. 
and  repaired,  all  sash  rehung  with  steel  sash  chains,  six  windows 
with  new  sash,  minor  repairs  made  to  a  number  of  the  frames,  an 
frames  and  sash  x)ainted  with  two  coats  of  paint.    The  stairways 
been  overhauled  and  repaired  and  nine  new  stei>s  put  in.    One  fli 
west  wall  has  been  straightened  and  adapted  to  the  use  of  the 
heating  plant.    An  opening  was  cut  to  light  the  basement  stairs,  th* 
door  at  the  main  entrance  renewed  and  a  new  door  and  frume  plact 
position.    New  water-closets  have  been  placed  in  the  basement, 
old  ceilings  were  removed  and  metal  ceilings  put  up,  the  paperin 
one  room  repaired,  and  the  walls  of  one  room  ^cimlned.    Improvem 
were  made  to  the  plumbing  and  water  pipes.    The  tin  roof  cover 
which  was  destroyed  during  the  gale  of  September  29,  was  repls 
with  a  new  one;  34  new  gas  jets  have  been  placed  in  position. 

REPAIRS  AND  ENLARGEMENT  OF  GK)VERNMENT  PRINTINO  OFFIC 

Eleven  steel  doors  were  placed  in  position  during  the  month  of  Ji 
1896,  for  the  purpose  of  closing  when  necessary,  the  door  openings  « 
between  the  old  H  street  wing  and  the  new  west  wing  of  the  buUdi 

Four  hundred  and  thirty-two  cast-iron  hangers  for  the  electric  cab 
in  the  new  west  wing  were  purchased  and  delivered  to  the  Pub 
Printer  in  August  and  September,  1896,  and  an  electric  annunciat 
was  purchased  and  placed  in  the  elevator  in  that  wing  in  August,  co: 
pleting  the  operations  upon  the  new  building  so  fiur  as  this  office  w 
concerned. 

No  other  repairs  will  be  made  by  this  office  upon  the  H  street  win 
until  the  Public  Printer  thinks  they  can  be  undertaken  without  inte 
fering  with  the  important  work  of  his  office. 

On  June  10  there  was  referred  to  this  office  by  the  Ohief  of  Engineen 
with  directions  that  tbe  arches  be  examined  at  once  and  such  wor. 
done  as  might  be  necessary,  a  letter  from  the  Public  Printer  stating 
that  some  of  the  arches  in  the  addition  to  the  Printing  Office  weri 
loose,  permitting  sand  to  sift  down  upon  the  work.    An  inspection  o 
the  arches  was  at  once  made,  when  it  was  found  that  none  of  the  arches 
were  loose,  bat  that  the  trouble  was  caused  by  the  dropping  of  such 
loose  dust  and  fine  sand  as  might  have  been  left  in  the  comers  of  the 
ceiling  during  construction  down  through  holes  in  the  tiles  at  the  ends 
of  small  crossbeams,  where  they  had  been  chipped  to  fit  into  position. 

In  order  to  prevent  any  possibility  of  further  dust  sifting  down  from 
the  vibrations  of  tbe  building,  caused  by  heavy  machinery,  the  holes  in 
the  tiles  have  been  filled  up  with  Portland  cement  and  the  repaired 
places  calcimined. 

ford's  THEATER  BUILDINO. 

Work  for  providing  a  room  in  this  building  for  the  electric  storage 
battery  was  done  under  the  supervision  of  this  office.  It  consisted  in 
cutting  certain  openings  for  ventilating  purposes,  constructing  a  brick 
retaining  wall  and  laying  a  brick  pavement  in  the  basement. 
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HOUSE  ON  TENTH  STBEET  BETWEEN  E  AND  F  STREETS  NOBTHWEST, 

WHERE  ABBAHAM  LINCOLN  DIED. 

The  act  of  Gongress  approved  June  11, 1896  (sundry  civil  appro- 
priation act),  provided  $30,000  for  the  purchase  of  this  house  by  the 
United  States  and  the  further  sum  of  $1,000  for  its  repair  after  purchase. 
The  duty  of  making  the  purchase  was  assigned  to  this  office  by  letter 
of  June  24, 1896,  from  the  Chief  of  Engineers. 

Correspondence  was  at  once  commenced  with  the  owner  of  the  build- 
ing, and  under  date  of  June  29  she  stated,  through  her  agent,  that  she 
was  prepared  to  sell  for  the  amount  appropriated. 

The  purchase  of  the  building  was  consummated  during  the  early  part 
of  the  month  of  November,  at  a  cost  of  $30,000,  the  title  having  been 
declared  perfect  by  the  United  States  district  attorney,  and  the  United 
States  assumed  charge  of  the  premises  on  November  10, 1896. 

A  careful  examination  was  at  once  made  of  the  building  and  it  was 
found  to  be  sadly  out  of  repair.  A  report,  together  with  an  estimate  of 
the  cost  of  putting  it  in  good  condition,  was  submitted  by  this  office  to 
the  Chief  of  Engineers,  and  on  November  27  the  officer  in  charge  was 
instructed  to  put  the  roof  in  good  order  and  to  repair  the  damage  done 
to  the  chimneys  by  the  gale  of  September  29, 1896.  Proposals  were  at 
once  invited,  to  be  open^  December  7,  and  during  that  month  the  neces- 
sary repairs  were  made.  This  included  rebuilding  two  brick  chimneys 
and  part  of  a  fire  wall  and  pointing  up  joints,  new  copper  flashing  for 
the  roof,  and  repairs  to  slate  work. 

In  April,  1897,  minor  repairs  were  made  to  a  leaking  water-closet  and 
the  joints  of  a  stone  post  under  the  front  door  were  repointed. 

The  sum  of  $827  is  still  available  for  repairs,  but  in  accordance  with 
instructions  from  the  War  Department  no  additional  work  of  repair 
will  be  undertaken  until  it  is  learned  whether  Congress  will  take  any 
further  action  in  connection  with  the  building. 

The  house  is  now  (June,  1897)  in  charge  of  a  Mr.  Oldroyd,  who  is  occu- 
pying it  free  of  rent  and  acting  as  temporary  custodian  without  pay. 

It  is  estimated  that  to  put  the  building  in  good  condition  will  require 
the  sum  of  $4,000. 

IMPBOVEMENT    OF   THE   PUBLIO    GROUNDS  IN  THE  BISTBIOT  OF 

COLUMBIA. 

VARIOUS  RESERVATIONS. 

The  area  covered  by  the  parks  and  park  spaces  in  the  District  of 
Columbia  under  charge  of  this  office  is  about  405  acres,  within  which 
there  are  13.4  miles  of  gravel  and  asphalt  walks,  covering  an  area  of 
16.9  acres,  and  7.0  miles  of  gravel  and  asphalt  roads,  covering  an  area 
of  33.03  acres. 

There  are  in  all  301  reservations,  varying  in  size  from  a  few  hundred 
square  feet  to  82  acres.    These  reservations  are  classified  as  follows: 


Acres. 


Highly  improTod . . . 
Partially  improved . 
UnimprovM 


Total .'. 801        40ft.0e 


Of  these,  60  are  inclosed  with  post-and-chain  and  other  low  iron 
fences. 
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The  annaal  report  of  my  predecessor  for  1883  oatlines  •  f 
for  the  development  of  park  improvement. 

Each  year  an  effort  is  made  to  add  to  the  list  of  improv 
tious,  but  owing  to  kick  of  necessary  funds  the  pn^ress  h 
It  is  not  generally  realized  bow  much  beauty  the  smiUler 
capable  of  exhibiting  should  they  be  brought  to  their  highei 
of  improvement.  It  is  in  a  measure  true  that  the  outlay  in 
opThent  is  couHiderable,  but  the  subsequent  maintenance  of  * 
of  beauty  in  their  highly  improved  condition  is  oomparativd 
not  much  more  than  the  expense  now  incurred  in  mowing 
surface. 

Witli  this  report  partial  estimates  are  submitted  for  1 
improvement  of  the  following: 

i.  Better  ration  No,  19  {immediately  north  of  navy-yard). — ^At  1 
of  a  coniniittee  of  citizens  of  the  District  of  Columbia  a  plan  < 
nient  of  this  reservation,  at  an  estimated  cost  of  $12,000,  hai 
pared.  The  reservation  covers  an  aiea  of  about  3|  acres.  It 
in  a  section  of  the  city  which  has  not  yet  been  highly  improi 
bounded  on  the  north  by  the  tracks  ot  the  Baltimore  and  Pot 
roail  Company.  A  side  track  extends  through  it  to  the  i 
The  ac^joining  streets  are  unpaved,  no  sidewalks  have  beeo 
the  streets  bounding  the  reservation  are  not  curbed  on  the  r 
side.  In  the  western  section  a  narrow  stream  meanders 
small  ravine  and  finds  its  outlet  in  an  improvised  opening 
sewer.  It  will  require  about  3,000  cubic  yards  of  earth  to  fill  i 
and  bring  the  reservation  to  proper  grade. 

It  is  proposed  to  lay  sidewalks  on  the  east,  west,  and  sout 
ries;  to  construct  gravel  walks,  lay  out  lawn  plots  and  sow  ' 
seed;  to  introduce  water,  construct  necessary  drains,  drain 
gutters;  to  plant  with  suitable  trees,  shrubs,  and  flowers,  an 
eight  park  lamps  in  position.  Five  thousand  dollars  is  rei 
commence  the  work. 

^.  Reaerration  No.  20^  Howard  University  Park. — ^This  n 
covers  an  area  of  nearly  12  acres;  is  located  south  of  the  Ho^ 
versity,  between  Fourth  and  Sixth  streets.  Its  improvement 
urged  from  time  to  time  by  prominent  citizens,  and  a  plan  fo 
mentation  was  submitted  in  1894,  at  an  estimated  cost  of  $25 

The  reservation  is  covered  with  a  native  forest  growth  of 
trees.    The  major  portion  of  the  ground  is  a  little  below  gn 
surrounding  streets,  but  is  not  wet  except  at  the  southeast 
the  park,  where  apparently  there  are  springs.    The  ground 
slopes  toward  the  south  and  east  and  admits  of  easy  surface 

The  reservation  is  admirably  located  for  a  public  park,  foi 
grounds,  games,  picnics,  etc.,  and  for  other  assemblages  of  oi 
being  within  a  few  squares  of  the  terminal  sections  of  four  o 
and  suburban  street  railroad  lines,  by  which  any  part  of  W; 
and  its  chief  outlying  suburban  villages  can  be  reached  fh)m 
in  a  comparatively  short  period  of  time. 

It  is  believed  that  if  the  improvements  projected  were  i 
park  would  soon  become  a  popular  pl<a<^e  of  resort  and  reliev* 
parks  proper,  which  should  receive  a  higher  grade  of  improv 

With  this  object  in  view  it  is  designed  to  preserve  as  fully  i 
practicable  the  present  native  forest  growth  of  oaks,  which  1 
abundant  shade,  and  to  forn)  additional  phintings  of  other  \i 
ornamental  trees  and  shrubs  bounding  the  parks  on  all  side 
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there  maybe  many  shaded  walks  and  drives  in  the  summer  and  aatamn 
opening  oat  into  sunny  glades  in  the  more  central  portionsof  the  grounds. 
It  is  proposed  to  construct  gravel  walks  and  roads  only;  to  mt^ke  but 
few  changes  in  the  present  surface  grades,  terracing  the  northwest  sec- 
tion, where  the  greatest  difference  of  level  exists  between  the  street  and 
park  grades;  to  introduce  water  for  drinking  fountains,  closets,  irri- 
gation, and  to  construct  such  drains  to  street  sewers  as  are  necessary 
to  properly  drain  the  lower  portions  of  the  grounds,  and  to  request  the 
I^istrict  government,  which  claims  control  of  all  streets  from  building 
line  to  building  line,  to  construct  sidewalks  around  the  reservation. 
The  park  will  be  lighted  by  electric  lamps.  Five  thousand  dollars  is 
suggested  with  which  to  commence  the  work.  * 

Reservation  No.  140. — This  reservation  is  located  at  the  intersection 
of  New  Hampshire  avenue  and  M  street  NW.,  and  frequent  requests 
have  been  made  for  its  improvement  by  residents  of  the  vicinity. 

It  is  in  a  section  of  the  city  which  has  been  greatly  improved  in  recent 
years  and  generally  occupied  by  private  residences. 

The  sidewalks  about  this  reservation  are  to  be  constructed  at  once  by 
tlie  city  government.  Hence  the  time  is  very  suitable  for  improving 
this  reservation. 

The  reservation  covers  an  area  of  about  7,000  square  feet.  It  is  pro- 
X)Osed  to  grade  it,  lay  out  lawns  and  flower  beds,  plant  shrubbery,  and 
construct  asphalt  walks,  at  a  total  cost  of  $2,000. 

There  are  still  1G8  of  these  little  spaces  unimproved  throughout  the 
city,  and  if  the  general  appropriation  for  various  reservations  could  be 
increased  to  $20,000  annually  they  could  be  gradually  transformed  into 
exquisite  little  parklets  and  add  greatly  to  the  beauty  of  our  capital 
city. 

children's  platorounds. 

By  the  act  of  Congress  approved  August  30, 1890,  the  officer  in  charge 
of  public  grounds  was  authorizf^d  to  set  aside  a  portion  of  the  public 
grounds  for  a  children's  playground,  under  regulations  to  be  prescribed 
by  him.  The  southern  portion  of  the  Monument  park  was  at  once  set 
aside  for  this  purpose,  but  no  regulations  were  prescribed,  as  there  were 
no  means  of  carrying  them  out,  no  watchmen  or  policemen  having  been 
authorized,  and  the  service  of  the  one  watchman  on  duty  at  the  Monu- 
ment being  needed  there  to  protect  the  structure  from  acts  of  vandalism. 

Just  complaints  were  received  that  the  lawns  were  being  destroyed, 
trees  injured,  and  that  the  children's  playground  was  overrun  by  vicious 
and  improper  persons.  This  office  has  been  requested  to  take  action 
to  relieve  the  grounds  of  such  characters,  and  has  been  obliged  to  call 
on  the  District  police  for  assistance. 

To  protect  the  improved  grounds  as  far  as  possible,  and  to  prevent 
serious  annoyance  to  those  enjoying  the  beauty  of  the  park,  the  play- 
ground was  transferred  in  the  autumn  of  1893  to  the  site  between  B 
street  and  the  main  drive  north  of  the  Monument.  This  plot  of  ground 
covers  an  area  of  about  8  acres  and  is  occupied  nearly  all  the  time  by 
men  and  boys  playing  football  or  baseball. 

By  the  act  of  Congress  approved  March  2, 1895,  the  officer  in  charge 
of  public  buildings  and  grounds  was  directed  to  authorize  the  use  of  a 
portion  of  the  grounds  within  the  ellipse  south  of  the  Executive  Mansion 
for  a  children's  playground,  under  regulations  to  be  prescribed  by  him. 

Notice  was  given  through  the  public  press  that  children  applying 
would  be  authorized  to  play  lawn  tennis,  croqueti  cricket,  and  khidred 
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games.  The  only  reqairements  were  that  the  children 
mended  by  any  reputable  citizen,  and  would  agree  to  < 
mon  roles  of  courteny  which  would  govern  them  in  a  pri^ 

But  two  requests  were  received  for  this  privilege.   Both' 
granted,  but  in  neither  instance  was  advantage  taken  of  4 

Several  applications  firom  young  men  to  play  football  and 
the  reservations  were  received,  but  it  was  not  believed 
intended  under  the  law  that  the  lawns  of  the  ellipse  or  < 
should  be  used  for  these  purposes. 

It  was  anticipated  that  during  the  fiscal  year  1896-979  i 
tion  at  the  intersection  of  G^rgia  and  Virginia  avenues,  w 
an  area  of  about  2  acre.%  and  wliich  was  turned  over  in  tin 
1805  for  use  as  a  playground  for  children,  would  be  fence 
introduced,  and  trees  planted.  Unfortunately,  no  funds  ho* 
vicled  for  this  purpose. 

These  playgrounds  should  be  set  aside  in  various  parti 
for  the  use  of  children,  not  to  be  monopolized  by  grown 
half-grown  youths,  nor  to  be  used  for  games  prohibited  undi 
regulations  of  the  District. 

Howard  University  Park,  either  highly  improved  or  in 
condition,  could  well  be  selected  for  this  purpose,  and  m 
smaller  reservations  throughout  the  city,  which  have  not  ' 
improved,  could  be  set  aside  for  playing  lawn  tennis,  ci 
kindred  games. 

If  Congress  approves  the  suggestion  and  deems  it  best 
the  privilege  extended  by  the  acts  of  August  30, 1890,  an 
1895,  there  should  be  some  punishment  prescribed  for  brea 
rules  and  regulations  governing  the  parks;  and  there  shoulc 
watchmen  on  duty  at  all  hours,  not  simply  for  eight  hours 
The  duty  of  these  watchmen  should  be  to  prevent  impropei 
from  interfering  with  the  children  and  to  see  that  all  proper 
are  thoroughly  enforced. 

GROUNDS  OF  BXXCUHVS  MAKBION. 

These  grounds  were  kept  in  good  order  during  the  yet 
the  summer  months  the  flower  beds  were  kept  well  trimmed 
the  lawns  mown  about  once  every  week,  the  roads  and  gu 
and  weeded,  and  the  water  plants  in  the  fountains  cared  fo 

All  the  flower  beds  were  cleared  of  the  plants  after  th 
injured  them.    They  were  manured  and  spaded  up,  and 
planted  in  October  and  November  with  34,350  tulips,  9,980 
17,275  crocus,  600  scillas,  1,000  narcissus,  or  63,205  bulbs  io 

Five  thousand  plants  of  pansies,  myosotis,  and  daisies  ^ 
^l&e  bulbs  or  in  separate  beds. 

For  the  purpose  of  planting  the  flower  beds  and  borders 
the  following  plants  were  propagated  during  the  fall,  winter 
months :  1,400  cannas,  3,600  geraniums,  2,000  achyranthes,  3 
9,000  althernantheras,  5,500  miscellaneous  bedding  plants,! 
verias,  1,000  begonias,  4,500  seedling  plants,  and  about  1,8( 
and  tuberose  bulbs. 

In  May  and  June  the  bulbs  were  removed  from  the  beds 
for  next  season's  use,  and  the  beds  replanted  with  summ 
plants.  About  38,000  plants  of  all  descriptions  have  beei 
the  70  beds  and  borders  in  the  grounds.  Tropical  and  hardy 
were  set  out  in  the  basins  of  the  three  fountains,  and  some  < 
palms  and  camellias  were  removed  to  the  grounds  for  the  si 
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In  June  the  elm  trees  in  these  grounds  were  sprayed  with  a  decoction 
of  London  purple  and  water  to  stop  the  ravages  of  the  elm  beetle. 

Five  hundred  and  seventy- two  sections  of  iron  fence,  36  sections  of 
wire  fence,  and  20  gates  were  painted.  Ten  lamps  and  lampposts  in 
various  parts  of  the  grounds  were  painted  and  bronzed  as  needed. 

The  gravel  was  removed  from  the  surface  of  the  roadway  at  each  end 
of  the  piece  of  asphalt  pavement  at  the  entrance  to  the  south  portico 
of  the  Executive  Mansion,  and  2S3.07  square  yards  of  additional 
asphalt  roadway  pavement  laid.  The  gravel  removed  was  used  in 
repairing  the  gravel  roadways  in  these  grounds.  Necessary  repairs 
were  also  made  to  the  asphalt  roadways  in  the  grounds  north  of  the 
Mansion,  an  area  of  297.78  square  yards  being  resurfaced. 

Great  damage  was  done  to  the  trees,  shrubs,  and  plants  by  the  hur- 
ricane of  September  29, 1896,  which  must  have  been  one  of  the  worst  in 
the  history  of  Washington.  The  canna  and  standard  lant^na  beds 
were  blown  to  the  ground  and  ruined  for  the  season;  50  of  the  finest 
and  oldest  trees  were  blown  down  and  uprooted;  another  50  were  so 
badly  disfigured  that  they  had  to  be  topi^ed  ofi*  and  cut  back.  About 
75  others  were  more  or  less  badly  injured — only  the  broken  limbs  and 
stumps  were  cut  out  of  these. 

Some  of  the  trees  on  the  grounds  north  of  the  Executive  Mansion  were 
thrown  across  the  iron  fence  and  sidewalks.  The  fence  was  smashed 
in  several  places,  breaking  the  stone  coping  and  one  gatepost.  The 
fence  and  post  were  at  once  repaired  and  broken  stone  coping  replaced 
by  new. 

The  grounds  were  cleared  of  all  trees,  stumps,  and  litter  in  seventeen 
days,  nearly  500  cart  and  wagon  loads  of  wood  and  brush  being  carted 
away.  A  number  of  badly  disfigured  trees  were  taken  up  or  cut  back 
during  the  winter  months.  About  ten  more  were  left,  which  could  not 
be  taken  up  for  want  of  time  and  money  to  employ  extra  help.  Seventy 
new  trees  and  shrubs  in  35  varieties  were  planted  in  place  of  those 
destroyed,  60  cart  loads  of  good  soil  were  carted  to  the  holes,  and  the 
same  amount  of  clay  and  gravel  carted  away. 

The  old  tree  holes  were  filled  up,  leveled,  and  sodded  or  sown  in  grass 
seed. 

PROPAGATING  GAKDEN8,  INCLX7DINO  THS  GREENHOUSES  AMD  NURSERY. 

Extensive  repairs  were  made  to  the  various  greenhouses  and  potting 
houses  during  the  year,  and  the  large  and  valuable  collection  of  plants 
was  maintained  in  good  condition. 

A  new  house  for  growing  carnations,  the  ground  for  which  was  graded 
and  the  plant  benches  constructed  just  prior  to  July  1, 1896,  was  built 
during  the  early  part  of  the  fiscal  year.  The  house  which  has  been 
numbered  19  is  110  feet  long,  18  feet  wide,  and  12  feet  high.  The  house 
has  a  flagstone  walk,  and  is  heated  by  a  hot- water  boiler  (placed  in  a 
brick-lined  stokehole  18  feet  by  12  by  7  feet,  constructed  at  one  end  of 
the  house),  and  1,000  feet  of  4-inch  hot-water  pipe.  A  potting  shed 
addition  to  this  new  house,  18  feet  long,  12  feet  wide,  and  12  feet  high, 
was  built  over  the  stokehole  containing  the  boiler. 

The  superstructure  of  an  old  greenhouse,  120  feet  long,  12  feet  wide, 
and  9  feet  high,  which  was  partially  decayed  and  no  longer  serviceable 
was  removed  and  replaced  with  a  new  superstructure,  all  of  the  old 
glass  being  used  in  the  new  work. 

Extensive  repairs  were  made  to  the  old  rose  house,  consisting  of  a 
partial  reconstruction  of  the  roof,  the  removal  of  the  interior  wooden 
supporting  posts  and  replacing  them  with  iron  posts,  and  reconAtcuAtas\% 
interior  staging. 
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ExteiiHive  repairs  were  also  made  to  the  palm  house  (the  root 
tiire  of  which  was  partly  carried  from  its  foandation  by  the  ha 
of  ISeptember  29),  mainly  as  follows:  The  roof  stmctare  was  n 
on  the  supi>ortiDg  walls  and  the  wall  plates  and  apright  fraa 
securely  anchored  to  tbe  brick  walls;  the  damaged  roof  stmctare, « 
sash,  etc,  repaired,  and  the  same  reglazed  and  repainted. 

Four  thousand  one  hundred  and  eighty-two  s^oare  feet  of  new  s 
was  constructed  in  the  various  greenhouses  in  place  of  decayc 
worn  out  staging  removed  and  minor  repairs  were  made  to  others'! 
where  required,  1,920  feet  B.  M.  of  new  material  being  need  fi 
purpose. 

The  glass  was  removed  from  house  No.  13,  the  framework  give 
coats  of  white  lead  and  oil,  and  the  house  reglazed;  a  coat  of 
lead  and  oil  was  given  to  framework  on  the  ontside  of  houses  Ni 
12,  and  10;  the  entire  framework  of  house  No.  18  was  given  a  c 
white  lead  and  oil;  the  roofs  on  the  east  side  of  houses  Nos.  7  a 
were  reglazed,  and  the  brick  chimney  of  house  No.  7  raised  4 
The  wail  plates  of  houses  Nos.  7, 14,  and  17  were  pointed  with  oc 
mortar. 

Two  hot-watc^r  boilers  were  removed  and  replaced  with  new  < 
565  feet  of  2  inch  ho^water  pipe  were  put  up  to  increase  the  he 
surface;  the  packing  from  leaky  joints  in  hot^ water  pipes  was  ren 
and  the  joints  recalked  with  red  lead  packing.  The  brick  frt)nt'8  ol 
furnaces  in  two  houses  were  repaired  and  the  flues  of  all  the  b< 
were  opened  and  cleaned. 

A  platform  and  steps  were  constructed  to  the  ofBce  building 
floors  of  potting  sheds,  coal  bins  in  storage  cellars,  and  cold  (p 
frames  adjoining  storage  building  were  repaired.  Minor  carjM 
repairs  were  made  to  the  blacksmith  shop,  and  a  wagon  shed  20 
long,  IS  feet  wide,  and  14  feet  high  constructed  adjoining  the  c 
The  partially  decayed  sills  of  the  large  storehouse  were  removed 
replaced  with  new  sills  and  the  wooden  block  supports  of  the  l 
replaced  with  brick  piers. 

The  roofs  of  the  blacksmith  shop,  the  adjoining  store  sheds,  and  ai 
frame  potting  house  weje  covered  with  tin  and  given  a  coat  of  el 
asphaltum  paint;  l.'^O  feet  of  4-inch  tin  gutter  and  16  feet  of  4 
down  s|>ont  were  made  and  placed  on  the  greenhonses.  The  tin 
was  old  material  received  from  the  Government  Printing  Office 
coat  of  yellow  insecticide  wash  was  given  to  the  large  frame  storel 
and  oflice  building  and  4  potting  houses,  and  2  coats  of  green  pai 
1()  plant  tubs. 

The  proi)erty  yard  was  cleaned  and  about  20,000  feet  of  old  lu: 
received  from  the  Congressional  Library  building  was  stored. 
unserviceable  property  waticollected  and  assorted,  inspected,  conden 
and  destroyed. 

Fifty  feet  of  0-inch  terracotta  sewer  pipe  waa  laid,  valves,  bibbs 
other  tixtures  repaired  orrenewed,  and  pii>econnection8madeorcha 
as  needed. 

All  the  heating  apparatus  was  looked  after  and  kept  in  good  o 
being  repaired  or  renewed  as  necessity  required. 

Overflows,  supply  pipes,  and  valves  of  the  fish  tank  and  basin 
aquatic  i)lants  were  kept  in  good  order. 

The  severe  windstorm  of  the  night  of  September  29  blew  off  a  po 
of  the  tin  roof  from  the  brick  potting  houses,  broke  11  ventilating  sa 
and  about  1 ,000  lights  of  glass  in  the  greenhouses,  and  moved  the  8) 
structure  of  the  large  palm  house  out  of  perpendicular.    The  dai 
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caused  by  the  storm  was  promi)t]y  repaired.  The  damage  to  plants  was 
trifling,  and  was  caaaed  by  broken  glass. 

In  tuldition  to  the  work  performed  by  him  on  the  greenhouse  struc- 
tures the  carpenter  made  24  new  flower  boxes  and  repaired  10  old  ones, 
made  300  new  plant  boxes  and  repaired  8()  old  ones,  repaired  274  park 
settees  and  made  1,890  stakes  for  fastening  down  settees  in  the  parks, 
niade374 stakes  for  fencing  flower  beds  and  500  small  stakes  for  laying 
out  roads  and  walks,  repaired  3  tool  boxes,  made  4  leaf  crates  for  carts, 
3  flushing  tanks  for  closets  in  park  lodges,  and  5  water  tanks  for  the 
greenhouses,  and  a  portable  bridge  35  feet  long  for  use  in  trimming 
flower  beds  in  the  ])arka. 

The  following  plants  were  grown  in  the  greenhouses  and  frames  for 
fall,  winter,  and  spring  forcing:  Two  hundred  and  forty- Ave  alysum, 
520  azaleas,  342  asparagus,  600  bouvardia,  7,336  carnations,  2,000  chrys- 
anthemums, 900  geraniums,  881  poinsettia,  360  pansy,  1,658  roses,  3,229 
smilax,  1,200  stevia,  1,244  violets,  360  primulas;  in  all,  20,875. 

There  were  potted  and  boxed  for  winter  forcing,  the  following  bulbs: 
Eight  thousand  Koman  hyacinths,  2,000  Dutch  hyacinths,  4,600  tulips, 
3,000  narcissus,  2,450  freesia,  500  liliums;  in  all,  20,450. 

There  were  purchased  during  the  year  under  contract  66,500  flowering 
bulbs  for  planting  in  the  public  parks  and  for  stock  for  the  nursery. 

There  were  hauled  to  the  parks  for  fall  plan  ting  5,647  chrysanthemum 
plants,  and  for  early  spring  flowering  51,r>uo  Dutch  bulbs. 

In  the  fall  the  stock  plants  and  cuttings  were  removed  from  the  parks 
and  stored  in  the  greenhouses  and  frames;  489,475  plants  were  propa- 
gated from  them  for  spring  planting  on  the  public  grounds. 

In  May  3,061  plants  and  2,800  bulbs  were  planted  for  stock  and  sum- 
mer bloom,  and  about  50,000  Dutch  bulbs  which  had  been  removed  from 
the  park  flower  beds  were  heeled  in  to  properly  ripen. 

In  June  531  plants  were  set  out  in  the  nursery  for  stock  and  summer 
bloom;  4,551  carnation  plants  and  2,054  rose  idants  were  planted  in  the 
bouses  for  winter  forcing;  27,0 14  surplus  bedding  plants  were  furnished 
for  the  grounds  of  public  institutions  in  the  District,  and  the  remain- 
ing odds  and  ends  of  surplus  bedding  plants  left  over  from  the  spring 
planting  of  the  parks  were  given  to  whoever  applied  for  them. 

In  the  nursery  the  lawn  sui  faces  were  mown  as  often  as  required;  the 
roadways,  walks,  and  gutters  were  kept  clean  and  free  from  weeil  growth. 
Hie  basket  and  web  caterpillars  were  removed  from  the  young  trees  and 
shrubs,  the  young  stock  properly  cared  for,  and  the  nursery  thoroughly 
scuffled  and  cleaned. 

There  were  planted  in  the  nursery  for  stock  2,300  tuberose  bulbs, 
2,422  young  shrubs,  and  5,476  plants,  and  40  young  trees  were  trans- 
planted (all  home-grown  stock) ;  227  young  trees,  300  young  shrubs,  and 
231  plants  were  purchased  and  planted  for  stock.  The  following  were 
lifted  from  the  nursery  and  planted  in  the  ])arks:  Two  hundred  and  one 
young  trees,  1,275  young  shrubs,  and  275  hardy  vines.  There  were  4 
young  trees  and  200  young  shrubs  (home  grown)  lifted  from  the  nursey 
and  furnished  to  the  grounds  of  the  Congressional  Library  building. 

One  hundred  and  eighty  park  settees  that  had  been  repaired  and 
painte<l  during  the  winter  were  hauled  to  the  parks.  One  hundred  and 
eighty  cubic  yards  potting  sod,  95  cubic  yards  cow  manure,  and  37 
cubic  yards  sand  were  received  and  stored,  and  potting  compost  for 
growing  plants  was  prepared. 

One  hundred  and  thirty  by  three  feet  of  flagstone  walk  was  laid, 
and  240  feet  of  ash  bed  made  for  growing  pot  plants  on  during  the 
spring  and  summer  months.    In  the  fall  a  trench  446  by  2  feet^  outside 


tiie  summer  ana  auiamD  aecorauoDH  ot  we  pnoiic  parKS 
water  lilies  aud  other  aquatic  plasts  used  id  many 
baniiiB  are  alw>  propa^at^d  bere. 

T)ie  various  strnctares  are  serriceabli'!  for  the  par] 
they  are  nHed,  and  have  been  mninly  erected  by  oar  o 
coiopanttively  cheap  cost;  they  are  without  ornamental 
and  are  mainbiiiiHl  in  repair  by  a  smiill  annual  appropi 
The  butldinffn  should  be  increased  in  number.  Ala^^e 
Bubtropical  phiiit  house  are  eapei'ially  needed.  Ureei 
cold  frairien  are  also  required  for  the  purjwse  of  growii 
ceouB  pereniiialH,  no  plantings  of  which,  of  any  mafrniti 
been  made  in  any  of  the  parks  or  otlier  public  eanlens 

The  nnrst'ry  grounds  of  the  gardens,  ezcluwve  of  tli 
pied  by  the  (^reenbouaes,  storehouses,  sheds,  roads,  ai 
an  area  of  abimt  4  acres,  one  third  of  which  is  occnpie 
house  plantings  for  stock  and  hardy  rose  frrounds. 
portion  is  thickly  planted  with  yoang  trees  and  hardy  fli 
si't  ont  in  rows  ready  for  tranRplauting  when  required 
not  safficieutly  large  to  supply  the  tree  and  shrub  plant 
exteuitions  of  the  public  grounds,  and  purchases  are  mi 
ties  and  character  needed  from  commerci^  nnrseriec 
they  can  be  found  to  supply  deficiencies.  It  is  hoped  I 
future,  when  the  work  of  fiJling  the  Potomac  Flats  nea 
ing  g^dens  is  completed,  the  nursery  gronnds  may  be 
to  furnish  abundant  room  for  the  purposes  for  which  thi 

This  office  is  frequently  in  receipt  of  requests  for  tfai 
fhim  the  gardens  for  the  use  of  churches,  fairs,  fest 
demands  are  constantly  made  for  flowering  and  decor 
private  purposes. 

All  su<;h  re<piests  have  to  be  declined,  as  either  th< 
any  plants  would  be  in  violation  of  the  following  extra 
of  (U>niTrwiB  annmved  ,Iiin«  W).  1S7«t 
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BX8SRVATIONS  NORTH  OF  PENNSYLVANIA  AYBNUB  AND  WEST  OF  THB  CAPITOL. 

0 

This  division  of  the  city  embraces  all  the  public  reservations  located 
between  First  and  Twenty-eighth  streets  west,  and  B  street  and  Florida 
avenne  north,  the  majority  of  which  are  in  an  advanced  condition  of 
improvement  and  require  the  constant  attention  of  a  force  of  skilled 
laborers  for  their  proper  maintenance. 

It  includes  the  highly  improved  parks  known  as  Washington  Circle, 
Bawlins  Square,  Du  Pont  Circle,  Scott  Circle,  Lafayette  Square,  Frank- 
lin Square,  Farragut  Square,  McPherson  Square,  Mount  Vernon  Square, 
Iowa  Circle,  Thomas  Circle,  Judiciary  Square,  and  a  number  of  other 
smaller  highly  improved  reservations. 

The  labor  required  in  the  general  care  of  these  parks  and  park  places 
has  consisted  mainly  in  mowing  the  lawn  surface  in  the  growing  season, 
from  April  to  November,  about  twice  each  month  in  the  large  parks 
and  about  once  each  week  in  the  small  and  central  parks  and  park 
places  to  keep  the  grass  surface  in  a  sightly  condition;  in  edging  and 
trimming  margins  of  lawns  to  prevent  unsightly  growth  of  grass  over 
gutter  ways,  and  to  preserve  the  outlines  of  roads  and  walks  bordering 
them,  which  was  required  to  be  done  usually  after  each  mowing;  in 
cleaning  out  the  gutter  ways  and  catch  basins  from  deposits  of  sand, 
etc.,  to  prevent  the  obstruction  of  drainage  pipes,  which  was  required 
to  be  done  usually  after  each  heavy  rain  storm,  and  occasionally  after 
high  windstorms  during  this  period;  in  removing  weed  growth  from 
gravel  road  and  walk  surfaces  during  spring  and  early  summer  months, 
and  raking  off  the  stones  from  the  surface  of  the  roads,  caused  by  wear- 
ing and  constant  travel  over  the  same,  which  was  required  to  be  done 
on  an  average  of  once  in  two  months  during  this  period,  and  raking  and 
compactly  rolling  the  surface  of  the  walks  to  keep  them  in  good  condi- 
tion after  heavy  rain  storms  during  the  summer  and  autumn  months; 
in  cutting  out  the  deadwood  from  the  large  shade  trees  and  heading 
back  the  old  overgrown  groups  of  shrubbery,  and  pruning  into  proper 
shape  the  dwarf  ornamental  flowering  trees  and  shrubs  after  their  sea- 
son of  flowering  is  over;  in  removing  from  infested  trees  and  shrubs, 
cocoons  of  the  basket  caterpillars,  and  destroying  the  web  nests  of  the 
processionary  caterpillars,  which  hatch  out  during  the  hot  months;  in 
spraying  the  large  American  elms  effected  by  the  elm  beetle  in  the 
several  parks,  with  London  purple,  dissolved  in  water;  in  watering 
young  tree^  and  shrubs  to  promote  their  growth  during  the  months 
of  July,  August,  and  September — this  was  required  on  an  average  of 
once  each  week  during  that  period;  in  watering  flower  beds  and  borders 
in  various  improved  reservations,  which  was  required  on  an  average  of 
two  or  three  times  each  week  during  the  dry  season — ^these  flowers  beds 
and  borders  were  trimmed  to  keep  them  in  proper  shape  twice  each 
week  during  the  summer  months  up  to  September  30;  in  removing 
weed  growth  from  brick  pavements  bordering  parks  and  park  places, 
and  gutter  ways  bordering  roadways  through  the  parks,  as  required 
during  the  summer  and  autumn  months. 

The  asphalt  and  granolithic  walks  around  and  through  the  most 
highly  improved  ])arks  and  park  places  were  regularly  swept  by  the 
watchmen  and  their  assistants,  during  the  spring,  summer,  and  autumn 
months;  the  fallen  leaves  on  the  lawn  surfaces  around  and  through  the 
groups  of  trees  and  shrubbery  were  raked  up  from  July  1  to  November 
30,  and  the  leaves,  rubbish,  and  brush  gathered  up  during  each  week, 
daring  the  spring,  summer,  and  autumn  monthS|  were  hauled  to  the 
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Dearest  damp.  Tlie  road  sarFace  in  a  portion  of  the  groands 
the  Kxecntive  Mansion  was  sprinkled  daring  the  dry  mouths 
down  the  dust. 

In  tlie  autumn  of  ISiHt  the  summer  decorative  plants  were  i 
from  the  flower  beds  in  the  parks  in  tliis  division  and  the  beds 
with  8]>ring  liowerinjr  bulbs.  In  the  spring  of  1897  these  bul 
t^iken  up  and  stored  in  the  nursery  for  future  use,  and  116  beds 
with  summer  foliage  and  flowering  plants. 

The  severe  hurricane  which  visited  this  city  on  the  night  of  Se( 
29, 1896,  did  considerable  damage  to  the  trees  in  the  parks  in  thi 
west  division.  After  this  storm  2^  cart  loads  of  wood  and  bi 
were  hauled  from  these  parks  to  the  dump;  55  trees  were  def 
and  ha<l  to  be  removed,  2r)5  trees  were  badly  daroage<l,  and  31 
were  slightly  damaged.  All  the  broken  branches  and  stumps 
large  shade  trees  that  ex)uld  be  reached  were  sawed  o£f. 

The  damage  to  the  trees  by  this  hurricane  was  mainly  to  the 
poplars,  silver  maples,  and  the  ash,  although  the  evergreens  8ui!en 
limited  extents 

In  I)u  Pont  Circle  (Reservation  No.  60)  the  drinking  fountain 
repaired  and  5H4.00  squai-e  yards  of  the  asphalt  walk  surface  was 
faced;  the  wateti man's  lodge,  which  for  many  years  has  stood 
northeast  corner  of  the  Executive  Mansion  grounds  within  th 
fence  and  occupied  by  a  watchman  employed  by  the  Treasury  D 
ment,  was  transferred  to  this  ofBce  in  June  by  the  ofticiafs  o 
Department;  it  was  immediately  removed  to  Du  Pont  Circle,  [>la 
position  <m  the  east  side  of  the  park,  and  thoroughly  repaired. 

In  Farragut  Square  (Reservation  No.  12)  the  drinking  fountaini 
repaired  and  348.03  square  yards  of  the  aaphalt  walk  snrfac 
resurfaced. 

In  Franklin  Park  the  water-closets  were  overhauled,  cleane< 
provided  with  new  fixtures  where  needed  and  a  cement  floor  lai 
terra  cotta  sewer  was  replaced  by  an  iron-pipe  sewer.  Stop])aj 
waste  pipe  of  fountain  were  removed.  Almost  all  the  woodwi 
watchman's  lodge  repainted  and  the  ceiling  calcimined.  The 
worn  portions  of  the  gravel  walks  in  this  park  were  resurfaeed, 
37  cubic  yards  of  gravel  having  been  used  for  the  purpose.  The ' 
closet  in  the  watchman's  lodge  was  enlarged,  the  necessary  sp;ice 
taken  from  the  lodge  room.  A  closet,  provided  with  doors,  for  s 
small  tools  was  made  in  the  lodge  and  a  doorway  cut  through  th 
tition,  and  a  door  hung  for  an  entrance  into  the  tool  room  at  th< 
of  the  lodges.  The  old  unsightly  wire  around  the  flower  border,  i 
ing  the  fountain  basin,  was  removed  and  replaced  with  a  new 
Five  flower  beds,  that  were  too  much  shaded  by  the  heavy  gro^ 
trees  in  this  park,  were  abandoned  and  their  surfaces  sodded 
Thirty-four  and  two-hundred ttis  square  yards  of  asphalt  walk  surl 
this  park  were  resurfaced.  One  hundred  and  eighty-two  and 
thirds  square  yards  of  sod  was  used  in  this  park. 

In  Hancock  Place  (Keservation  No.  36),  Pennsylvania  avenue  be 
Seventh  and  Eighth  streets  west,  the  statue  of  Gen.  Winfield 
Hancock  was  dedicated  in  May,  189(>,  and  shortly  after  the  begi 
of  the  i)re8ent  fiscal  year  work  for  the  improvement  of  the  gn 
under  the  appropriation  of  $3,()<)0  made  in  the  sundry  civil  appi 
tion  act,  ai)proved  June  1 1, 1896,  was  commenced.  These  improve 
have  been  completed,  as  follows :  The  old  stone  curbing  along  the 
sylvania  avenue  and  Seventh  street  sides  of  the  reservation  was  rei 
and  a  low  wall  of  rough  ashlar  stone,  surmounted,  with  a  neat  g 
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coping,  was  coustructed  in  its  place.  The  grade  of  the  reservation 
along  those  sides  was  raised  to  the  level  of  the  top  of  this  wall  and  for 
a  sufficient  distance  back  tberefroin,  and  two  low  flights  of  granite  steps, 
flanked  on  either  side  with  granite  pier  posts,  were  constracted  on  the 
east  side  and  south  side  for  access  from  the  sidewalks.  Kew  walks 
were  constructed  through  the  reservation  and  paved  with  asphalt,  aod 
a  large  circle  was  laid  ofl'  at  the  apex  of  the  reservation,  inclosed  with 
a  granite  curbing  and  planted  with  suitable  plants.  The  margins  of 
the  walks  were  sodded,  the  lawn  surface  seeded,  and  the  grounds  orna- 
mented by  planting  the  following  trees,  shrubs,  and  plants:  One  hun- 
dred and  twenty  seven  evergreens,  152  yucca  plants,  282  deciduous 
shrubs,  2  weeping  mulberries,  2  magnolia  trees,  2  weeping  elms,  and 
275  English  ivy  plants.  The  area  of  walk  surface  in  this  reservation 
which  was  paved  with  asphalt  was  258  square  yards.  Three  hundred 
and  nine  square  yards  of  sod  was  used  in  the  reservation. 

The  drinking  fountain  in  Iowa  Circle  (Reservation  Ko.  153),  was 
repaired. 

In  Judiciary  Park  a  new  standpipe  was  put  in  place  of  one  burst 
by  frost  and  the  stoppage  in  sewer  removed.  The  gravel  was  removed 
from  the  surface  of  the  roadway  fronting  the  center  entrance  to  the 
Pension  Oftice  building  and  replaced  with  an  asphalt  pavement,  the 
area  covered  amounting  to  551.44  square  yards.  The  gravel  removed 
from  this  roadway  was  used  in  repairing  worn  portions  of  other  gravel 
roadways  through  the  park.  The  gravel  roadway  on  the  line  of  F 
street  was  repaired  from  the  entrance  at  Fifth  street  to  where  it  joins 
that  part  of  the  roadway  which  is  surfaced  with  asphalt.  Sixty-two 
cubic  yards  of  gravel  were  used  in  tliese  last-mentioned  repairs.  A 
plank  walk  210  feet  long  and  4  feet  wide  was  laid  over  the  surface  of 
the  gravel  walk,  in  bad  condition,  leading  from  Fourth  and  E  streets 
to  the  east  entrance  of  the  court-house.  A  board  walk  147  feet  long 
and  4  feet  wide  was  laid  for  the  convenience  of  guests  attending  the 
inaugural  ball  in  the  Pension  buihling,  on  each  side  of  the  temporary 
covered  entrance  to  that  building.  This  latter  walk  was  removed  after 
March  4,  and  the  hard  trodden-ground  at  the  borders  of  the  walks  at 
the  east  entrance  was  spaded  up  and  resodded.  Sixty-six  assorted 
flowering  shrubs  were  planted  at  the  west  end  and  south  fronts  of  the 
building  where  there  were  vacancies  in  the  groups  of  shrubbery.  The 
granite-block  pavement  around  the  entrance  to  the  coal  vault  at  the 
west  end  of  the  building  was  raised  and  a  new  wire  guard  fence  was 
placed  around  the  border  inclosing  the  fountain  basin  at  south  front. 
One  hundred  and  thirty-seven  and  fifty  two  one-hundredths  square 
yards  of  asphalt  walks  in  this  park  was  resurfaced. 

In  Lafayette  Square  the  iron  fence  around  Jackson's  statue  was 
painted,  water-closets  overhauled,  cleaned,  and  provided  with  cement 
floor  and  new  fixtures.  A  stoppage  in  the  8  inch  sewer  was  removed 
at  northeast  corner  of  the  park.  Drinking  fountains  were  put  in. good 
order.    The  water-closets  were  painted. 

One  hundred  and  seventy  eight  and  eight  one-hundredths  sqtiare 
yards  of  the  asphalt  walk  surface  in  this  park  was  resurfaced. 

One  hundred  and  nine  and  four-ninths  square  yards  of  sod  was  used 
in  resodding  worn  portions  of  the  lawn  surfaces  in  this  park. 

In  Mount  Vernon  Square  the  fountain  works  were  repaired  and  the 
drinking  fountain  put  in  good  order.  A  new  walk  was  cut  out  around 
the  base  of  the  fountain  basin  in  this  park,  also  four  short  walks  lead- 
ing into  it  from  surrounding  walks,  and  upon  these  walks  asphalt  pave- 
ment was  laid,  the  area  covered  amounting  to  109.96  square  yards. 
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Four  handred  and  sixty-three  linear  feet  of  new  plank  wrfl 
was  laid  daring  the  winter  over  gravel  walks  that  were  it 
tion,  and  fifty  iron  gnards  were  placed  along  the  grasflol 
walks  where  pedestrians  were  making  unsightly  trespass  p 
vent  the  same. 

In  the  President's  Park  (south  of  the  Treasury  Departs 
tive  Mansion  grounds,  and  State  Department)  the  most  w« 
of  the  road  sur&ee  were  given  a  good  covering  of  gravel  and 
rolled ;  208  cubic  yards  of  gravel  was  used  in  these  reimira. 
over  bare  places  on  the  surface  of  the  lawn  of  the  ellii>se  n 
and  sown  with  lawn  grass  seed.  The  ground  around  the 
and  shrubbery  was  spaded  up;  a  short  gravel  walk  was  i 
northeast  corner  of  the  grounds,  from  the  present  gravel 
the  main  roadway,  to  complete  this  thoroughfare.  The  so 
of  the  bed  of  this  walk  was  utilized  in  filling  up  the  low  | 
had  settled  down  over  the  line  of  the  new  sewer  which  ci 
grounds,  to  bring  it  up  to  the  grade  of  the  surrounding  groc 
places  in  the  stone  gutter  ways,  about  200  linear  feet,  whidi 
down  where  this  new  sewer  crosses  them,  were  lifted  and 
grade;  the  ground  alongside  of  the  gravel  walk  leading  i 
teenth  street,  where  there  was  a  wide  trespass,  was  loosene 
with  lawn-grass  seed  and  a  wire  fence  placed  along  the  line 
to  guard  the  same;  the  ground  along  the  bonier  of  the  w 
from  the  main  roadway  out  to  Seventeenth  street,  where  thi 
a  wide  trespass,  was  loosened  and  sown  with  lawn  grass 
wire  fence  placed  along  the  border  of  the  walk.  A  bai 
removed  from  each  end  of  the  gravel  walk  leading  out  be 
roadway  to  Seventeenth  street  on  line  with  D  street,  anc 
posts  placed  at  each  end  to  prevent  teams  or  wagons  from  f 
it,  which  they  had  formerly  done.  Six  signs  were  placed  a: 
places  of  travel  around  the  ellipse,  prohibiting  the  making  oi 
across  the  same;  two  of  the  gravel  walks  that  were  very  i 
at  the  south  side  of  these  grounds,  were  resurfaced ;  the  bri 
the  entrance  of  roadway  leading  from  Seventeenth  stre 
grounds,  which  was  worn  in  holes  and  in  bad  condition,  wi 
A  quantity  of  overgrown  and  unsightly  shrubs  were  remo 
assorted  flowering  shrubs  planted  in  their  places;  76  assortc 
shrubs  and  3  deciduous  trees  were  planted  in  vacant  spaces 
belt  of  trees  and  shrubbery  at  the  President's  stable. 

A  special  effort  was  made  in  October,  1896,  to  prevent 
destruction  of  the  lawn  of  the  ellipse  by  trespass  paths  ai 
out  existing  law  and  police  regulations  in  regard  to  speedi 
on  the  road  around  the  ellipse  which,  owing  to  the  illness  of 
man  at  this  park,  was  being  used  by  bicyclists  for  ^^ scorch 
had  been  carried  so  far  that  complaints  were  received  from 
and  drivers  of  teams.    1  nformation  was  received  that  one  o 
force  of  the  city,  so  far  from  aiding  to  stop  the  practice  of  " 
actually  took  part  in  violating  the  regulations  which  it  is  ] 
was  his  duty  to  carry  out.    Four  of  the  United  States  waU 
withdrawn  from  other  parks  and  directed  to  break  up,  if  p 
existing  evil.    As  a  result  three  bicyclists  were  arrested 
month.    When  brought  before  the  court  they  were  dischiurf 
personal  bonds.    The  evil  has  continued  more  or  less,  howc 
the  present  spring,  although  arrests  are  made  from  time  to 
highly  desirable  that  there  should  be  legislation  on  the  su 
will  make  the  punishment  sufficiently  severe  to  break  up 
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and  annoyiDg  uaisance.  This  matter  is  referred  to  later  under  the 
heading  of  ^' Legislation." 

By  authority  of  the  joint  resolution  approved  February  13,  1896 
(No.  16),  these  grounds  were  occupied  by  the  Christian  Endeavor  con- 
vention during  the  month  of  July,  1896.  Three  mammoth  tents  and  a 
number  of  smaller  ones  were  erected,  and  electric-light  poles  put  up  on 
the  ellipse.  The  beautiful  lawn  was  cut  up  by  wagons  and  horsemen, 
and  trampled  by  thousands  of  people,  damaging  it  considerably.  At 
the  close  of  the  convention  the  committee  in  charge  promptly  removed 
Hie  tents  and  poles,  cleared  up  all  refuse,  and  restored  the  grounds  as 
nearly  as  possible  to  their  former  condition,  without  expense  to  the 
United  States. 

Heretofore,  on  all  occasions  where  the  lawn  of  this  beautiftd  ellipse 
has  been  used  for  ceremonies  of  this  character,  it  has  been  apparent  that 
a  wide  walk  around  the  parade  would  be  a  desirable  feature  and  afford 
safe  standing  room,  out  of  the  way  of  passing  vehicles,  for  spectators,  as 
well  as  a  path  for  p^estrians  visiting  the  locality. 

With  this  object  in  view  it  is  suggested  that  an  asphalt  walk  15  feet 
wide  be  constructed  around  the  outer  portion  of  the  ellipse,  separating 
it  from  the  carriage  road  by  a  parking  30  feet  wide. 

The  American  elm  trees  now  bordering  the  parade  would  afford  par- 
tial shade  to  this  walk,  as  well  a«  to  the  roadway.  At  all  of  the  princi- 
pal outlets  of  the  park  to  surrounding  streets  wide  walk  openings  would 
be  made  to  connect  with  these  roads  for  the  convenience  of  the  public 

It  is  estimated  that  the  approximate  cost  of  tbis  walk,  with  its 
approaches,  necessary  drains,  drain  lodges,  etc.,  will  be  $10,500. 

In  Washington  Circle  (Reservation  No.  26)  new  connections  were 
made  in  drinking  fountain  and  58.76  square  yards  of  the  asphalt  walk 
surface  was  resurfaced. 

In  Reservation  No.  32  (south  side  of  Pennsylvania  avenue  between 
Thirteen -and  a- half  and  Fourteenth  streets  west)  the  fountain  basin 
recently  constructed  was  lined  with  Portland  cement  to  complete  it  for 
holding  water  and  11  ornamental  evergreens  and  3  magnolia  grandi- 
flora  trees  were  planted. 

In  Reservation  No.  33  (Pennsylvania  avenue,  Thirteenth  and  E  streets 
northwest)  the  wire  fencing  around  the  flower  beds  and  tbe  fountain 
basin,  which  had  broken  down  and  become  very  unsightly,  was  removed. 

In  Reservation  No.  70  (at  Massachusetts  avenue,  Ninth,  and  K  streets 
northwest)  the  inclosing  iron  fence  which  was  erected  many  years  since 
by  the  owner  of  the  suijoining  house,  thus  apparently  including  the 
grounds  as  a  part  of  his  own  premises,  was  removed  during  the  month 
of  June  by  the  agent  of  the  present  owner  at  the  request  of  this  office, 
and  the  reservation  will  now  be  cared  for  by  the  employees  of  the 
public  grounds. 

In  Reservation  No.  72  (at  Massachusetts  avenue,  Sixth  and  I  streets 
northwest)  six  large  deciduous  shade  trees,  2 evergreens,  and  13  unsightly 
shrubs  were  removed,  a  bad  trespass  path  across  the  lawn  broken  up 
and  sown  in  grass  seed,  and  two  signs  prohibiting  further  trespassing 
placed  in  position  at  each  side  of  the  reservation. 

At  Reservation  No.  74  (Massachusetts  avenue.  Fifth  and  I  streets 
northwest)  108.7  square  yards  of  asphalt  pavement  was  laid  upon  the 
surface  of  the  gravel  walks,  and  the  ground  along  the  margins  of  the 
new  walks  leveled  up  with  soil,  seeded  down,  and  restored  to  the  lawn 
surface.  A  border  of  sod  was  laid  along  the  margins  of  the  new  walks^ 
and  20  unsightly  shrubs  and  1  evergreen  were  removed. 

At  Reservation  No.  144  (New  Hampshire  avenue,  Seventeenth  and  S 
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streets  northwest)  the  ground  was  cleaned  op;  288  assorted 
shrubs,  25  yucca  plants,  and  1  weeping  mulbcnry  ta-ee  plantad 
vase  placed  in  the  center  of  the  reservation;  8  park  settees 
position,  and  the  ground  along  the  borders  of  the  walks  when 
had  been  worn  off  by  pedestrians  resodded,  d3^  square  yai 
having  been  used  for  the  |>uri)ose. 

At  Reservation  No.  174  (New  York  avenue  and  I  street,  betn 
and  Eleventh  streets  northwest)  an  asphalt  pavement  coverinn 
214.48  square  yards  was  laid  upon  the  surface  of  the  gravel  ^ 
bare  ground  along  the  margins  of  the  walks  over  about  one-1 
reservation  loosened,  the  grade  raised  with  fresh  soil,  the  gn 
down  in  grass  seed,  and  a  border  of  sod  laid  along  the  mar| 
new  walks.    One  large  elm  tree  and  8  unsightly  shrubs  wen 

At  Reservations  Nos.  193  and  194  (intersection  of  New  Jer» 
Second  and  1  streets  northwest),  in  the  former  slight  repairs  ^ 
to  the  gravel  walks;  in  the  latter  the  gravel  walks  were  entl 
faced,  22  cart  loads  of  gravel  having  been  used  for  the  purp< 

Much  work  is  still  required  in  this  beautiful  section  of  the  i 
parks  should  all  be  surrounded  by  granite  curbings;  all  walks 
should  be  of  asphalt;  the  roads  should  have  curbinn  and  b 
drained.  This  is  particularly  true  of  Judiciary  Park,  which 
area  of  about  20  acres,  and  the  gravel  roads  of  which  are 
much  traveled  as  are  the  adjacent  streets  and  equally  subje 
from  heavily  loaded  teams,  rendering  it  very  difficult  to  malt 
in  good  condition  for  travel  during  the  winter.  The  first  cost 
roads  and  granite  cui'bings  would  of  course  be  approximately 
the  subsequent  saving  in  the  cost  of  their  maintenance  woi 
course  of  a  few  years,  more  than  compensate  for  the  original 

In  all  the  parks  the  lawns,  tree  and  shrub  plantings  shou 
cared  for  and  maintained  in  the  highest  degree  of  excellence, 
necessitate  from  time  to  time  not  only  considerable  trimmin 
removal  of  occasional  trees  and  shrubs,  where  too  thickly  | 
secure  future  benefits  not  apparent  to  the  casual  observer. 

RKSERVATIONS  OCCUPIED  KOR  INAUGURAL  PURP08SS. 

Under  the  authority  granted  by  the  joint  resolution  of 
(No.  8)  approved  February  6,  1897,  permission  was  grant 
Secretary  of  War  to  the  executive  committee  on  the  inaug 
monies  to  erect  temporary  viewing  stands  on  the  reservati 
l^ennsylvania  avenue  between  Seventh  and  Seventeenth  st 
which  to  view  the  parade.  These  stands  were  taken  dowi 
inateriiils  removed  in  due  time  after  the  4th  of  March.  1 
remaining  after  the  removal  of  these  stands  was  cleaned  up  s 
away  by  the  employees  under  this  oflBce. 

Hancock  Place  at  Pennyslvania  avenue  and  Seventh  strei 
more  damage  from  this  temporary  occupation  than  any  of 
reservations,  because  of  the  newness  of  the  improvements  ther 
had  only  been  completed  during  the  previous  fall.  The  w 
was  necessiiry  to  be  done  to  repair  this  damage  and  which  wt 
this  office  was  as  follows:  The  hard-troilden  ground  over  the 
this  reservation  was  spaded  \i\)  and  resown  in  grass  seed 
greens,  141  yucca  plants,  and  2  deciduous  magnolia  trees  wei 
worn  portion  of  the  circular  mound  around  the  statue  of  Gei 
cock  was  spaded  up  and  resodded,  and  the  ground  arouud  t 
of  evergreens  and  young  lowering  shrubs  was  spaded. 
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RBSERTATION8  IN  THS  SOUTHWEST  DIVISION. 

This  division  of  the  pablic  grounds  embraces  the  area  lying  between 
First  and  Seventeenth  streets  west  and  B  street  north,  and  inclndes 
the  large  and  important  parks  known  as  Henry  and  Seaton  parks,  the 
Smithsonian  Gronnds,  and  Monument  Grounds. 

The  work  performed  in  the  general  care  of  these  parks  and  park 
places  dnriug  the  year  has  been  about  as  follows :  The  lawns  at  park 
places  and  the  most  prominent  lawns  in  larger  parks  were  mown  and 
raked  weekly  dnring  the  growing  season.  The  remaining  and  larger 
part  of  lawns  were  mown  and  raked  abont  three  times  during  the  same 
period.  The  young  trees  and  shrubbery  were  spaded  around  and 
watered  during  the  dry  season.  The  flower  beds  were  scuffled,  weeded, 
watered,  and  kept  trimmed  to  shape.  The  asphalt  walks  and  roadways 
and  flagstone  walks  were  swept  and  maintained  in  cleanly  condition. 
The  catch  basins  were  cleaned  and  brick  and  stone  gutters  weeded  and 
cleaned  as  needed,  the  loose  stone  raked  from  roadways  in  piles,  and 
the  caterpillars  removed  from  trees  so  infested  and  burned.  The  mar- 
gins of  lawns  were  edged  and  weed  growth  removed  from  all  gravel 
roadways  and  walks.  The  deadwood  and  broken  branches  were 
removed  from  some  of  the  trees  and  shrubs,  and  the  broken  branches 
blown  from  trees  were  collected  in  piles  and  removed  from  the  parks. 
The  board  walks  were  repaired  as  needed.  The  lawn  surface  on  angles 
at  Monument  Grounds  and  around  statues  was  covered  with  compost, 
25  cart  loads  being  used.  The  flower  beds  were  torn  out  in  the  fall, 
plants  to  be  saved  sent  to  the  greenhouse,  and  remainder  sent  to  dump. 
The  large  bed  and  two  smaller  beds  near  the  entrance  to  the  National 
Museum  were  prepared  for  planting,  the  large  bed  being  planted  with 
chrysanthemums  and  two  smaller  beds  planted  with  hyacinths,  tulip 
and  crocus  bulbs.  The  smaller  beds  were  covered  with  manure  as  a 
protection  during  winter  months.  The  beds  not  planted  in  fall  were 
rough  spaded.  The  plants  and  bulbs  were  removed  from  the  beds  in 
the  spring  and  all  beds  manured  and  spaded.  The  park  seats  needing 
it  were  refastened.  The  leaves  were  raked  from  roadways,  walks,  and 
lawns  duriug  the  fall  months.  There  were  about  25  dead  trees  removed 
from  these  parks. 

The  following  damage  was  done  to  the  trees  in  the  parks  in  this  divi- 
sion by  the  storm  of  September  29 :  Sixty-seven  trees  were  uprooted  or  so 
badly  broken  as  to  require  their  removal;  232  trees  were  badly  damaged 
and  222  slightly  damaged ;  352  cart  loads  of  stumps  and  branches  were 
hauled  from  the  parks  to  the  dump. 

Henry  and  Seaton  parks  have  an  aggregate  area  of  about  34  acres, 
mainly  laid  out  in  lawn  surfaces,  the  planting  of  which  has  not  yet  been 
completed;  about  3  acres  only  are  covered  by  gravel  road  and  walk 
surfaces.  They  extend  from  the  Smithsonian  Grounds  to  the  Botanic 
Gardens,  which  in  their  turn  join  the  United  States  Capitol  Grounds, 
and  complete  the  chain  of  parks  extending  from  the  Executive  Mansion 
to  the  Capitol.  In  Henry  Park  the  water  service  was  extended  dnring 
the  year  by  laying  152  feet  of  l^inch  galvanized-iron  pipe;  58  repaired 
park  settees  were  hauled  from  the  nursery  shops  and  placed  in  these 
parks;  gravel  roadways  in  Henry  Park  were  repaired;  five  new  flower 
beds  were  made;  bare  places  in  the  lawns  on  each  side  of  the  roadway 
near  the  bridge  over  Sixth  street  were  resodded,  and  stake-and-wire 
fences  erected  to  prevent  further  trespassing.  In  Seaton  Park  t^e 
water  mains  were  repaired  and  calked,  and  the  gravel  roadways 
repaired,  149  cart  loads  of  gravel  being  used  for  the  purpose.    A  plank 
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walk  150  feet  long  and  2  feet  wide  was  laid  over  the  short  gniT 
running  from  the  roadway  in  the  center  of  the  park  towaM  11 

avenue. 

The  Smithsonian  Park  Grounds,  located  on  the  Mali  nearly  n 
between  the  White  Houne  and  the  Capitol,  and  between  the  h\ 
sections  of  North  and  South  Washington,  is  one  of  the  most  p 
park  resorts  of  the  city.     It  contains  within  its  boundaries  the  1 
sonian   Institution,  the  National  Museum,  and    the  Army  li 
Museum,  all  of  which  attract  many  visitors.    The  area  of  the  i 
about  58  acres,  the  greater  i)ortion  of  which  is  laid  out  iu  lawn  soi 
about  9  acres  being  devoted  to  roads  and  walks.    In  addition 
work  done  during  the  year  for  its  maintenance,  150  feet  of  4-ine 
sewer  pii>e  was  put  in  to  drain  the  east  drinking  fountain,  and  2 
of  Oinch  sewer  laid  to  drain  the  trap  near  the  Ninth  street  ent 
An  asphalt  walk  covering  an  area  of  42.64  square  yards  was 
structed  iu  the  rear  of  the  statue  of  Dr.  Gross,  and  the  soil  remoi 
preparing  for  this  new  walk  was  used  in  grading  around  the  pec 
of  the  statue,  and  the  ground  was  then  sodded.    Six  hundred 
ninety  four  and  thirteen  onehundredths  square  yards  of  the  as] 
roadways  in  this  park  were  repaired  and  resurfaced,  and  bare  p 
in  the  lawns  near  the  Henry  statue  and  the  border  around  a  1 
flower  bed  were  resodded.    Three  hundred  and  forty-six  and  two-tl 
square  yardd  of  sod  were  used  in  this  park.    Ten  evergreen  trees 
])]anted  near  the  Dr.  Gposs  statue.    Seventeen  iron  posts  were  8 
each  end  of  the  roadway  in  rear  of  the  Smithsonian  building  to  pn 
the  passage  of  vehicles  over  the  roadway.    The  trees  uprooted  b; 
storm  of  September  29  were  removed  Irom  the  park. 

At  the  request  of  the  Secretary  of  the  Smithsonian  Institutioi] 
road  immediately  south  of  that  building  was  closed  to  wagon  tr 
The  Secretary  also  requested  that  the  asphalt  road  between  the  Nat 
Museum  and  the  Smit  hsonian  building  should  be  similarly  closed,  fo 
reason  that  wagon  travel  disturbed  the  delicate  instruments  in  the  a 
physical  observatory.  No  action  to wai-d  closing  this  latter  line  of  p 
travel  has  been  taken  by  this  office.  The  lawn  surfaces  of  this 
need  renovation;  they  are  planted  with  a  great  variety  of  decid 
and  evergreen  trees,  many  of  them  being  the  most  pedfect  of ' 
kind  in  the  parks  of  this  country.  It  is  earnestly  hoped  that  the  e 
appropriation  requested  for  this  park  may  be  granted.  On  accou 
the  constant  passage  of  teams — many  of  them  heavily  laden— ove: 
gravel  roads,  it  is  ditlicult  to  maintain  them  in  good  "condition  di 
the  winter  and  early  spring.  About  nine  years  since  the  ctmstrm 
of  asphalt  pavements  was  commenced  and  has  continued  ft*om  ye 
year,  as  far  as  available  funds  would  admit,  until  now,  out  of  an 
of  about  45,000  square  yards  of  road  and  walk  surfaces^  over  IJ 
square  yards  are  of  asphalt. 

The  Washington  Monument  Park,  covering  an  area  of  about  78  a 
is  the  site  of  the  Washington  Monument.  During  the  year  every  € 
has  been  made  to  maintain  the  improved  portion  of  the  grouu( 
as  good  order  as  possible,  and  to  continue  the  improvements  so  £ 
the  limited  funds  available  would  permit.  The  standpipes  wer 
])aired  and  140  feet  of  ti-inch  terra  cotta  sewer  were  laid  to  drain 
road  near  Fifteenth  street  entrance.  The  improvement  of  the  uortl 
part  of  the  grounds  was  continued.  Eight  hundred  and  fifty-s 
linear  feet  of  new  gravel  roadway  30  feet  in  width  was  oonstru 
Including  the  foundation  this  roadway  is  1  foot  in  depth,  and  663 
loads  of  broken  stone  and  brick  and  774  cart  loads  of  gravel  were 
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in  its  coustruction.  The  flagstoDe  pavement  at  the  entrance  to  these 
roadways  on  B  street  were  removed  the  width  of  the  roadway,  49  feet 
of  curb  set,  and  64  squiire  yards  of  cobblestone  pavement  laid  at  the 
entrance;  146  cart  loads  of  soil  were  used  in  grading  the  borders  of  the 
new  roadways,  and  the  borders  were  then  sodded;  490  sqnare  yards  of 
sod  were  used.  A  drain  trap  was  built  at  the  intersection  of  these 
roadways,  and  135  feet  of  drain  pipe  laid  to  connect  it  with  the  sewer ;  1 7 
trees  and  205  shrubs  were  planted,  and  the  old  roadways  in  the  grounds 
were  repaired  with  gravel.  A  large  pile  of  broken  stone  and  brick  and 
gravel,  1,806  cart  loads  in  all,  which  was  piled  in  the  northeast  part  of 
the  grounds  near  the  fence  along  B  street,  was  removed  therefrom  and 
hauled  to  the  storage  grounds  on  the  Potomac  Flats,  thus  completing 
the  grading  of  the  Monument  grounds.  ' 

It  is  again  earnestly  recommended  that  the  electric-light  system 
inaugurated  in  1889  in  the  grounds  south  of  the  White  House  be 
extended  throughout  this  park.  There  is  now  no  method  of  artificial 
Ulnmination  between  B  street  north  and  the  Propagating  Gardens  south 
of  the  Monument,  and  Fourteenth  and  Seventeenth  streets,  and  in  the 
interest  of  morality  and  for  the  protection  of  persons  necessarily  cross- 
ing these  grounds  at  night  lights  are  necessary.  A  complete  detailed 
statement  of  the  plan  of  improvement  projected  for  this  great  reserva- 
tion was  submitted  in  annual  report  for  the  fiscal  year  ending  June 
30, 1893. 

At  Reservations  111  and  113  (situated,  the  first  on  Virginia  avenue 
between  Eleventh  and  Twelfth  streets  west,  the  second  at  the  intersec- 
tion of  Virginia  and  Maryland  avenues  between  Seventh  and  Ninth 
streets  SW.)  the  iron  ][)osts  of  the  inclosing  fences  which  were  out  of 
line  were  straightened  and  rammed,  and  the  old  walk  across  Reserva- 
tion 113  removed  and  a  new  board  walk  100  feet  long  and  3l  feet  wide 
constructed. 

KESKRVATIONS  EAST  AND  SOUTH   OF  THS  CAPITOL. 

This  division  of  the  city  includes  within  its  limits  the  highly  improved 
reservations  known  as  Lincoln,  Garfield,  Folger,  Stanton,  and  Marion 
parks. 

In  all  of  these  reservations,  as  well  as  in  the  smaller  improved  parks, 
the  lawns  were  mown  and  raked,  gravel  walks  repaired,  the  roadways 
and  walks  hoed  and  raked,  and  the  lawns  bordering  them  edged,  all 
gutters  in  and  around  the  reservations  and  parks  maintained  in  good 
condition,  sewer  traps  kept  clean,  and  refuse  carted  away.  Daring  the 
summer  mouths  all  tlower  beds  were  regularly  trimmed  and  watered; 
in  the  fall  the  beds  were  cleared  of  summer  ]>lants  and  spaded,  and  13 
planted  with  spring-flowering  bulbs;  the  beds  were  inclosed  with  wire 
fencing  to  protect  the  plants  from  dogs,  said  fences  being  repaired  or 
removed  as  they  became  broken  or  unsightly.  In  the  fall  the  water 
lilies  were  removed  from  the  fountains  and  hauled  to  the  nursery,  and 
the  fountain  basins  cleaned  out  for  the  winter.  Decayed  wood  was 
removed  from  the  trees,  bag  worms  were  collected  from  the  arborvitaes, 
and  caterpillars  removed  from  the  trees  and  destroyed.  During  the 
dry  season  the  bulbs  and  small  trees  were  frequently  watered.  Board 
walks  were  laid  in  wet  and  soft  places  on  gravel  walks  is  Folger,  Marion, 
Stanton,  and  Garfield  parks.  Metal  caps  were  placed  on  the  fence  posts 
where  needed;  155  cart  loads  of  gravel  were  used  in  repairs  to  walks 
and  roadways  in  Garfield,  Lincoln,  Folger,  and  Marion  ])arks  and  reser- 
vation First  street  and  Maryland  avenue  NE.  Fences  to  prevent  tres- 
pass were  put  up  where  needed  in  Garfield,  Folger,  and  Marion  parks. 
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In  Hay  and  Jnne  50  flower  beds  in  the  reservations  in  this  di\ 
were  planted  with  summer  blooming  and  decorative  plants,  and  gol 
were  placed  in  tbe  fountain  basins  in  Folger  and  Stanton  parks. 

The  damage  resulting  from  the  storm  of  September  29, 1896, 
Total  number  of  trees  slightly  damage<l,  8r{,  distributed  as  follows: 
coin,  48;  Garfield,  18;  Folger,  10;  Stanton,  9,  and  Marion,!.    1 
number  badly  damaged, 54,  as  follows:  Garfield, 23;  Lincoln,  21;  & 
ton,  5;  Marion,  4,  and  Folger,  1.    In  Garfield  Park  2  small  trees  ^ 
blown  down. 

The  location  of  the  water  plug  in  the  reservation  at  Eighth  street 
Pennsylvania  avenue  southeast  was  changed. 

In  the  reservation  at  First  street  and  Massachusetts  avenue  no 
east  a  new  stopcock  pipe  was  put  in  and  the  jet  and  waste  pip4 
fountain  repaired. 

In  Folger  Park  (reservation  16)  the  walks  were  repaired;  2  decay 
trees  were  removed,  and  1  box  settee  for  papers  and  trash  was  pla^ 
in  position. 

In  Garfield  Park  12  magnolias  were  planted  and  mulching  plac 
around  the  same;  one  small  sewer  trap  was  constructed;  two  leak! 
valves  were  repaired;  the  tool  house  was  repaired,  the  roof  paints 
and  the  house  whitewashed  inside  and  out  with  yellow  ochre;  the  re 
of  the  closet  was  also  repaired. 

In  Lincoln  Park  the  drinking  fountain  and  the  lodge  house  we 
repaired  and  the  water-closet  painted;  10  fast  decaying  trees  we 
removed,  the  holes  filled  up,  and  sodded ;  three  8  foot  gravel  wall 
were  made,  each  42  feet  in  length, one  leading  to  the  East  Capitol  strei 
entrance  on  the  east  side  of  the  park,  and  one  each  to  the  north  an 
south  to  connect  with  Twelfth  street;  623.37  square  yards  of  as]ihai 
was  laid  in  the  walks  leading  fix)m  tbe  northwest  to  the  southwee 
entrance,  from  northeast  to  the  northern  entrance,  and  from  the  south 
ern  to  the  western  entrance;  six  magnolia  trees  were  planted;  tw( 
fiower  beds  were  made  and  planted  with  chrysanthemums,  the  sod  takei 
from  same  being  used  in  repairs  to  lawns  in  other  places;  the  lawns 
bordering  the  gravel  walks  were  resodded  where  needed  and  soil  spread 
in  low  places  about  the  same  where  trees  were  removed,  the  places  being 
afterwards  sown  with  rye  and  grass  seed;  the  lodge  house  was  repaired 
and  its  roof  and  two  drinking  fountains  were  painted;  the  closets  were 
^iveu  needed  repiurs  and  painted;  electric  lamp-posts  were  put  up  in 
the  park  and  17  of  the  gas  lamps  discontinued. 

In  Marion  Park  (reservation  !No.  18)  the  roadways  and  walks  were 
repaired.  Four  large  stones  to  protect  the  curbing  around  the  mound 
were  sunk  in  the  roadway,  and  one  box  settee  for  paper  and  trash  was 
placed  in  position. 

In  Sherman  Park  (reservation  No.  224)  the  fountain  jet  was  stolen. 
This  was  replaced  and  the  fountain  works  repaired. 

In  Stanton  Park  (reservation  No.  15)  346.27  square  yards  of  asphalt 
were  laid  in  the  walk  leading  from  the  northeast  entrance  to  the  south- 
west entrance  on  the  north  side  of  mound;  one  decaying  ti*ee  was 
removed;  one  box  settee  for  paper  and  other  trash  was  placed  in  posi- 
tion ;  the  Greene  equestrian  statue  was  cleaned,  and  the  fountain  pipes 
repaired. 

The  final  improvements  projected  for  Garfield  Park,  covering  an  area 
of  about  24  acres,  are  nearing  completion.  The  main  gravel  road 
through  this  park,  leading  to  Virginia  avenue,  is  used  as  a  thorough- 
fare for  heavy  teams,  which  renders  it  difiiciilt  to  maintain  it  in  good 
condition  during  the  winter  season. 
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It  is  rejjretted  tbat  the  reduced  appropriations  wiD  preveot  the  con- 
tinuance of  any  extensive  improvements,  the  amount  available  being 
not  more  than  sufQcient  to  maintain  in  good  order  the  roads,  walks, 
gutters,  drains,  lawn  surfaces,  trees,  shrubs,  and  other  improvements. 

Stanton,  Folp^er,  and  Marion  parks  are  highly  improved,  planted 
witli  choice  specimens  of  trees  and  shrubs,  and  laid  out  with  gravel 
paths.  There  are  fountains  in  Folger  and  Stanton  parks,  and  Stanton 
Park  contains  the  bronze  equestrian  statue  of  General  Greene.  The 
gravel  walks  in  these  reservations  should  be  covered  with  asphalt. 

In  addition  to  these  parks  there  are  2S  small  public  spaces  which 
have  been  partly  improved  and  planted,  and  about  100  similar  spaces 
at  the  intersections  of  streets  and  avenues  yet  unimproved. 

The  increased  prosperity  of  this  section  of  our  city  and  the  large 
number  of  private  improvements  in  progress  demand  that  still  more 
attention  be  given  to  beautifying  the  public  spaces,  and  increased 
appropriations  are  earnestly  recommended  for  this  purpose. 

8BTTBB8,    TOOLS;    ICANURB;    REPAIR    OF    POST-AND-CHAIN    rSNCES,    AND    REMOVINO 

SNOW  AND  ICE. 

During  the  year  330  park  settees  were  repaired  and  345  painted.  All 
settees  in  the  piirks  were  examined  and  those  found  loose  were  refas- 
tened  to  the  ground  with  stakes  and  wire. 

Repairs  were  made  to  lawn  mowers,  wheelbarrows,  and  miscellaneous 
tools;  edged  tools  were  sharpened  and  put  in  good  order,  and  new  tools 
purchased  from  time  to  time  when  necessary. 

About  1,160  cubic  yards  of  manure,  270  cubic  yards  of  soil  for  com- 
post, 100  bushels  of  air  slaked  lime,  and  260  cubic  yards  of  potting  sod 
were  purchased. 

About  1,250  cubic  yards  of  compost  was  prepared  and  used  in  top- 
dressing  the  lawns  of  various  parks,  and  in  mulching  trees  and  shrubs; 
and  about  300  cubic  yards  of  well-rotted  manure  were  used  in  enriching 
ilower  beds;  potting  compost  was  also  made  for  use  in  growing  plants 
in  the  greenhouses. 

The  post-and-chain  fences  around  the  boundaries  of  the  parks  and 
park  places  were  examined,  new  iron  caps  placed  upon  the  posts  where 
needed,  all  posts  out  of  line  straightened,  and  all  loose  posts  securely 
reset.  Broken  chains  were  repaired  with  new  links  and  refastened  to 
posts  where  required  with  new  iron  pins. 

The  snow  and  ice  were  removed  as  rapidly  as  possible  from  the  paths 
and  sidewalks  through  and  around  various  reservations;  the  snow 
storms  were  not  heavy  during  the  winter  and  about  $557,  or  nearly 
one-half  of  the  appropriation,  was  returned  to  the  Treasury. 

WATER  PIPES  AND  FIRE  PLUGS,  AND  CARE  AND  REPAIR  OF  FOUNTAINS  IN  THE  PARKS. 

Repairs  have  been  made  to  the  water  pipes  and  valves  from  time  to 
time  when  necessary.  In  the  autumn  water  was  shut  off  from  the  vari- 
ous parks  and  252  hose  valves  removed  and  stored  at  the  nursery 
grounds.  In  the  spring  these  valves  were  replaced  in  the  parks.  Dur- 
ing the  year  the  water  pipes  were  extended  240  feet  and  two  new  gate 
valves  placed  in  position. 

There  are  21  fountains  with  basins  in  charge  of  this  office,  located  as 
follows:  Executive  Mansitm  grounds,  3;  Lincoln  Square,  2;  Stanton 
Square,  2;  Uawlins  Square,  2;  and  1  each  in  Folger  Square,  Judiciary 
Square,  Mount  Vernon  Square,  Franklin  Square,  and  the  reservations 
at  Massachusetts  avenue  and  Twentieth  street,  New  York  avenue  and 
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Third  street,  Pennsylvania  avenne  and  Ninteenth  street,  Pennsy 
avenue  and  Thirteenth  street,  Pennsylvania  avenae  and  Poor 
street,  Pennsylvania  avenne  and  Twenty-first  street,  Pennsy Ivani 
nne  and  Twenty  eififhth  street,  and  Delaware  avenae  and  First  ( 
northeast.  Five  of  the  fonntains  were  painted  one  and  two  eo 
needed,  120  feet  of  new  4-inch  sewer  pipe  was  laid  to  drain  foe 
basins  and  new  overflow  pipes  and  brass  plates  placed  in  the  I 
of  six  fountains. 

With  a  few  exceptions  the  jets  are  of  a  very  simple  character. 

There  are  24  drinking  fountains  in  the  various  parks.  These 
repaired  where  necessary,  properly  painted,  dippers  retinned, 
chains  renewed.  The  fountain  basins  were  properly  cleaned 
thoroughly  repaired  before  water  was  turned  on  in  the  spring. 

In  the  autumn  the  water  was  turned  off  in  the  fountains,  20 
removed  and  stored  at  the  nursery  shops.  These  jets  were  rep^ 
where  necessary  during  the  winter  and  replaced  upon  the  fountaii 
the  spring. 

rOUNTAINB. 

A  special  plea  is  made  for  the  beginning  of  a  scheme  of  fountain; 
be  gradually  brought,  as  years  go  by,  to  liberal  abundance  and  bea 

Of  all  the  capitals  of  the  world  our  own  Washington  is  in  m 
respects  the  most  beautiful;  but  it  is  sadly  deficient  in  founta 
Nothing  makes  a  city  so  attractive,  both  to  citizens  and  strange 
especially  in  this  latitude,  as  an  abundance  of  bubbling,  sparkl 
water.    In  all  the  beautiful  Smithsonian  and  Monument  grounds, 
Henry  and  Seatou  parks,  in  Garfield  Park,  there  is  not  a  single  be; 
tifal  fountain,  and  in  all  the  District  there  is  not  one  large,  supc 
electrically  lighted  fountain,  such  as  the  capital  of  this  nation  shot 
possess,  to  be  talked  of  the  world  over.    Yet  other  cities  have  su 
fountains. 

It  is  true  that  much  water  is  needed  for  fountains,  and  if  that  we 
to  prove  an  insurmountable  obstacle  it  might  be  obviated  bybnildii 
fountains  with  pumps,  thus  using  the  same  water  over  and  over  agai 
Such  pumps  can  be  operated  by  electricity,  which  can  also  be  used  1 
make  beautiful  illuminations  at  night. 

Ten  thousand  dollars,  to  be  expended  in  eight  fountains  of  varioo 
sizes,  supplied  by  the  Potomac  mains,  would  enable  a  striking  additioi 
to  be  ma<le  to  the  beauty  of  the  nation^s  parks  in  Washington  and  ad( 
greatly  to  the  pleasure  and  comfort  of  citizens  and  visitors. 

PAINTINQ  watchmen's  LODGES,   IRON  FENCES;  VASES,  LAMPS,  AND  LAMP-POSTS. 

There  are  12  watchmen's  lodges,  405  lamps,  21  vases,  a  large  number 
of  postandchain  fences,  the  high  iron  fence  around  the  Executive 
Mansion  and  the  iron  fences  around  the  greenhouses  and  nurseries 
under  charge  of  this  office. 

The  following  painting  has  been  done  during  the  year: 

Poste  and  chains  painted  one  coat •.•.•...••••  1,996 

Poste  and  chains  painted  two  coats 715 

Lamps  and  lamp-posts 83 

Vftses 10 

LIGHTING  THE  PUBLIC  GROUNDS. 

The  following  parks  are  lighted  by  electricity:  President's  Park,? 
lights;  Lafayette  Park,  6  lights;  Franklin  Park,  9  lights:  Judiciary 
Park,  9  Ughts;  Lincoln  Park,  8  lights. 
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The  two  north  entrances  to  the  Executive  Mansion  grounds  are  also 
illuminated  with  electric  arc  lights,  one  at  each  entrance. 

The  electric  lights  in  Lafayette,  Franklin,  Judiciary,  and  Lincoln 
parks  were  installed  during  the  present  fiscal  year,  as  is  more  fully  set 
forth  in  another  part  of  this  report.  Immediately  after  these  electric 
lights  were  put  into  service  63  gas  lamps  in  those  parks  were  discon- 
tinued. 

It  is  earnestly  hoped  that  this  system  will  be  extended  to  the  Execu- 
tive Mansion  grounds,  the  Monument  and  Smithsonian  grounds,  and 
to  the  various  improved  parks  throughout  the  city. 

There  are  401  ordinary  gas  lamps,  with  454  burners,  and  2  arc  gas 
lamps  belonging  to  this  department.  The  arc  lamps  were  discontinued 
in  1894,  they  being  rendered  unnecessary  by  the  brilliancy  of  the  elec- 
tric lights  in  the  neighboring  streets.  Two  gas-lamp  posts  and  lamps 
were  taken  down  during  the  year,  being  in  places  selected  for  arc  elec- 
tric lights. 

The  number  of  lamps  not  connected  with  meters  lighted  during  the 
year  and  paid  for  by  this  department  was  as  follows: 

July  1, 1896,  to  February,  1897 318 

March,  1897,  to  June  30,  1897 255 

Each  of  these  lamps  burned  about  three  thousand  hours  and  con- 
sumed about  18,000  cubic  feet  of  gas. 

In  addition  to  these  there  are  71  burners  within  the  Executive  Man- 
sion grounds  connected  with  the  meters  of  the  mansion. 

Gas  pipe  has  been  run  to  and  gas  pi]>e  and  brackets  placed  in  the 
watchmen's  lodges  in  Judiciary,  Mount  Vernon,  Lafayette,  Stanton, 
Smithsonian,  and  Seaton  parks  and  Iowa,  Washington,  and  Dupont 
circles.  In  the  Smithsonian  grounds  48  old  and  unserviceable  gas 
lanterns  have  been  removed  and  replaced  with  new  boulevard  lamps, 
and  boulevard  lamps  of  large  size  have  been  placed  on  the  posts  of 
the  drinking  fountains  in  Franklin,  McPherson  and  Mount  Vernon 
parks  and  Iowa  Circle. 

Ten  lamps  and  lampposts  in  the  Executive  Mansion  grounds  were 
painted  and  bronzed,  and  the  gas  fixtures  throughout  the  grounds  kept 
clean  and  in  good  order. 

INSTALLATION    OF    ELECTRIC    LIGHTS    IN    LAFAYETTE,    FRANKLIN,    JUDICIARY,    AND 

LINCOLN  PARKS. 

In  the  sundry  civil  appropriation  act  approved  June  11, 18d6,  it 
was  provided: 

For  electric  lights  for  three  handred  and  sixty-five  nights  for  not  exceeding  thirty- 
two  posts  in  Lafayette,  Franklin,  Judiciary,  and  Lincoln  parks,  at  twenty-eight 
cents  per  light  per  night,  three  thousand  two  hundred  and  seventy  dollars  and  forty 
cents:  Provided,  That  all  wires  shall  be  placed  underground,  and  that  the  conduits, 
wires,  lamp-posts  complete  shall  he  furnished  by  the  electric-light  company  without 
expense  to  the  United  States,  and  that  twenty-eij^ht  cents  per  lamp  per  night  sbaU 
cover  the  entire  cost  to  the  United  States  of  lighting  and  maintaining  in  good  ojrder 
each  electric  light  in  the  parks  mentioned. 

On  June  25,  1896,  proposals  were  invited  by  this  office  for  arc  lights 
in  the  parks  mentioned  as  follows:  Lafayette  Park,  0  lights;  Judiciary 
Park,  9  lights;  Franklin  Park,  9  lights;  Lincoln  Park,  8  lights. 

Bids  were  received  and  opened  on  July  2, 1896,  as  follows:  Potomac 
Electric  Power  Company,  27  cents  per  lamp  per  night;  United  States 
Electric  Lighting  Company,  28  cents  per  lamp  per  night. 

These  bids  were  submitted  to  the  Chief  of  Engineers  on  July  7, 1896, 
with  the  remark  that  the  United  States  Electric  Lighting  Oomi>any 
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had  its  conduits  and  cables  laid  so  that  easy  oonnectioii  oould  be 
with  the  first  tbrec  parks  mentioned  and  also  had  conduits  and 
within  six  squares  of  Lincoln  Park;  that  the  Potomac  Electric  ^ 
Company,  the  lowest  bidder,  had  its  central  power  station  loca 
Georii^etown,  and  had  no  condaits  or  cables  laid  east  of  Bock  ( 
It  was  therefore  recommended  that  the  matter  be  held  in  abe; 
until  it  was  ascertained  whether  the  District  Oommissioners  c 
under  the  law,  grant  permits  to  lay  additional  conduits  and  cab. 
the  public  streets.    On  August  6  the  Commissioners  addressed  a  1 
to  this  office  stating  that  a  majority  of  their  board  had  decided 
could  issue  a  permit  to  lay  conduits  and  cables  to  either  of  the  elec 
light  companies  o]>erating  in  the  District  which  should  secure  the 
tract  for  lighting  the  public  parks.    This  view,  however,  was  dissei 
from  by  a  minority  of  the  board  (its  president),  as  well  as  by  the  at 
ney  for  the  Commissioners,  who  claimed  that  under  existing  stati 
and  decisions  of  the  courts  the  Commissioners  had  not  the  powe 
grant  i)ermits  to  tlie  Potomac  Electric  Power  Company  to  lay  an< 
ground  (conduits  east  of  Bock  Creek.    As  there  were  well-foum 
rumors  that  in  case  a  x>ermit  was  granted  to  the  Potomac  Company 
United  States  Electric  Lighting  Company  would  go  to  the  courts 
an  injunction,  and  as  this  office  was  anxious  to.avoid  the  annoyani 
incident  to  delay  arising  from  a  long-continued  action  in  the  conr 
the  communication  of  the  Commissioners  was  on  August  8  snbmitt 
to  the  Chief  of  Engineers  with  the  request  that  the  opinion  of  t 
Attorney-General  be  obtained  as  to  the  power  of  the  Commissioners 
grant  permits  to  the  Potomac  Electric  Power  Company  to  lay  condui 
in  the  streets  east  of  Rock  Creek. 

On  August  22  a  communication  was  received  from  the  Actio 
Attorney-General  of  the  United  States,  stating  that  he  was  informe 
that  the  same  question  had  arisen  under  other  provisions  of  the  apprc 
priation  acts  for  the  same  year,  and  that  the  question  was  then  befor 
the  supreme  court  of  the  District  of  Columbia  in  an  injunction  sui 
brought  by  the  (Jnited  States  Electric  Lighting  Company;  that  while 
strongly  inclined  to  concur  in  the  conclusions  of  the  president  of  the 
Board  of  Commissioners  and  the  attorney  for  the  District  of  Columbia, 
that  the  Potomac  Company  was  without  theauthority  claimed,  bethought 
it  more  advisable  to  await  the  decision  of  the  court  before  definitely 
answering  the  inquiry. 

On  December  18,  1896,  the  officer  in  charge  of  this  office  addressed  a 
communication  to  the  Chief  of  Engineers,  stating  that  he  was  informed 
that  the  injunction  against  the  Commissioners  hs^  been  dissolved;  that 
the  court  of  appeals  had  declined  to  reverse  the  decision  in  the  matter; 
that  the  contract  for  lighting  streets  had  been  awarded  by  the  Com- 
missioners to  the  Potomac  Electric  Power  Company,  and  recommending 
that  the  contract  for  lighting  the  four  parks  be  awarded  to  the  Potomac 
Electric  Power  Company,  the  lowest  bidder. 

On  December  21, 1890,  the  Chief  of  Engineers  authorized  the  award 
of  contract  to  the  Potomac  Company,  and  on  December  26  the  contract 
between  that  company  and  this  office  was  executed.  On  January  13. 
1897,  the  company  was  informed  that  as  soon  as  their  conduits  reachea 
the  parks  authority  would  be  given  them  to  excavate  in  the  parks  and 
continue  the  conduits  to  the  positions  selected  for  the  lamps. 

On  January  16,  1897,  this  office  addressed  the  Chief  of  Engineers, 
stating  that  the  Senate  of  the  United  States  had  ti^en  up  the  subject, 
and  was  investigating  the  question  of  authority  of  the  Oommissioners 
to  permit  subways  to  be  laid;  that  as  there  was  a  poaaibility  of  Oon- 
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gressional  action  prohibiting  for  tbe  present  farther  excavations  and 
subways,  it  was  recommended  that  authority  to  open  trenches  in  the 
parks  for  subways  be  not  granted  until  Congress  either  by  direct  action 
or  by  lack  of  action  during  the  then  present  session  indicated  its  wishes 
in  the  matter.  This  recommendation  was  approved  by  the  Chief  of 
Engineers  January  16.  On  January  29, 1897,  it  was  recommended  to 
the  Chief  of  Engineers  that  in  case  Congress  took  no  action  by  Febru- 
ary 15,  and  there  was  no  prospect  of  immediate  action,  the  company  be 
authorized  to  enter  the  parks  and  lay  conduits  and  erect  posts.  This 
recommendation  was  approved  by  the  Chief  of  Engineers  February  3, 
and  on  February  15  the  Potomac  Company  was  authorized  to  enter  the 
parks  with  their  subways  and  cables,  and  to  erect  the  lamps  as  pro- 
vided by  their  contract. 

The  company  immediately  proceeded  with  and  completed  their  work, 
and  the  parks  were  lighted  on  the  following  dates: 

Lafayette  Park  (6  lamps) Febrnary  IS,  1897 

Franklin  Park  (9  lamps) February  20, 1897 

Jadiciary  Park  (9  lamps) Febrnary  25, 1897 

Lincoln  Fark  (8  lamps) March  3, 1897 

The  lighting  of  these  parks  by  elc(;tricity  rendered  the  lighting  of  the 
gas  lamps  in  them  no  longer  necessary,  and  their  lighting  was  discon- 
tinued as  follows: 

Lafayette  Park,  6  gas  lamps  di  scon  tinned,  leaving  2  lighted. 
Franklin  Park,  12  gas  lamps  discontinued  (entire  number  in  the  park). 
Judiciary  Park,  28  gas  lamps  discontinued,  leaving  5  lighted. 
Lincoln  Park,  17  gas  lamps  discontinued,  leaving  12  lighted. 

The  following  tabulated  statement  shows  the  area  of  asphalt  road- 
way and  foot  walk  pavement  constructed  and  repaired  during  the  year: 


New  road- 
way. 

Repairs  to 
roadwaya. 

New 
•walks. 

Repairs  to 
walka. 

Jndicinrv  Sonftro r,, -t -,,r , ..t..,.....*..... 

8q.  yards. 
661.44 
28S.07 

Sq.  yards. 

8q.  yards. 

Sq.  yards. 

Grouoda  Houth  of  Executive  Mannion. ...... .•*..... 

Grouods  iMnrth  of  Execiiiive  Mausioo 

297.78 
694.13 

ftmtthMmf HI  Park 

Pa— ryation,  New  York  aveoae,  Tenth  and  Eleventh 
streets  Northwest 

214.48 

108.70 
109.96 
42.64 
623.87 
846.27 

Bwrration,  liaaaachusetu  ayenae,  Fifth  and  1 
atreeta  Northwest 

Ifonnt  Vernon  8<inare 

Sinithaonian  Gronnda.  Groea  statne 

Ifinooln  Park. 

Stanton  Park 

137.52 

ijkikjfttC&  Park 

178.08 

Farrs^t  Park 

848.63 

iTard  of  President's  stable 

81.60 

Franklin  Park 

84.02 

Dn  Pont  Circle 

684.09 

Waabfaiffton  Circle 

68.76 

Hanoook  Place 

258.66 

Total 

834.61 

991.91 

1.704.08 

1,871.60 

DEPARTMBNTAL  TELEGRAPH  LINE. 

The  telegraph  lines  now  under  control  of  this  office  are  as  follows: 
The  line  of  overhead  wires  consists  of  78  poles,  covering  a  distance 
of  about  3^  miles,  with  a  length  of  about  8  miles  of  wire.  This  line, 
starting  from  the  State,  War,  and  Navy  building,  runs  to  the  Execu- 
tive Mansion,  thence  to  the  Treasury  Department,  thence  to  G  streets 
thence  to  Eighth  street,  thence  to  H  street,  thence  to  North  Oapitol 
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street,  and  thence  to  tbe  Capitol.  Oonnected  with  it  ia  \ 
from  the  Treasury  Department  along  Fourteenth  street  to  tl 
Engraving  and  Printing  and  Agricultural  Department,  an 
Fifth  street  to  the  Pension  building.  There  are  about  500  ft 
ductor  Patterson  cable  running  from  the  cable  pole  in 
Grounds  into  the  basement  of  the  Senate,  and  *J50  feet  of  9 
cable  running  from  the  cable  pole  on  the  comer  of  Seventi 
streets  into  the  State,  War,  and  Navy  building. 

The  underground  cable  laid  by  the  Standard  TJndergi 
Company,  of  Pittsburg,  in  October,  1 883,  under  permit  granti 
imental  puriioses,  and  afterwards  purchased  by  the  Ctoi 
accordance  with  an  act  of  Congress,  has  been  useless  foi 
operations  since  the  winter  of  1891-92,  owing  to  the  mam 
it  was  laid,  being  without  any  protection  from  the  picks,  € 
men  in  the  streets. 

During  the  past  year  the  main  and  local  batteries  re 
attention  and  were  maintained  in  good  working  order.  All 
other  obstructions  wero  removed  from  the  lines  as  soon 
All  of  the  old  and  worn-out  fixtures  on  roof  of  Treasury 
were  removed  and  replaced  with  new.  New  fixtures  were  mi 
and  put  on  the  roof  of  the  Interior  Department,  and  all 
removed. 

Fifty-  five  new  chestnut  poles  from  50  to  80  feet  iu  lengt 
ceased,  trimmed  of  knots,  the  sap  shaved  off,  gained  for 
and  erected  along  the  line  in  place  of  old  poles  which  \ 
decaye<l  and  too  short  for  further  use,  owing  to  the  gro^ 
along  the  streets.  All  the  wire  on  the  old  poles  which  i 
condition  was  transferred  to  the  new  poles.  Two  miles  of  N 
conductor  insulated  wire  and  1^  miles  of  No.  12  iron  wire 
and  put  in  place  of  old  and  worn-out  wiro  which  was  of  i 
of  the  old  and  worn  out  wire  was  removed  from  the  old  {X) 
old  poles  taken  down  and  removed  from  the  streets. 

The  old  fixtures  on  the  roof  of  the  State,  War,  and  Na 
were  removed  and  replaced  with  new.  A  new  12-pin  oal 
was  placed  in  position  on  the  roof  of  the  Executive  Mam 
tbe  wires  running  from  tbe  Treasury  building  to  the  Exei 
sion  were  pulled  up  and  placed  in  prox)er  position.  The  ol 
the  roof  of  tbe  Executive  Mansion,  which  had  been  iu  as 
years  and  had  become  defective,  were  removed  and  replaoe 
with  conductors  sufiicient  to  work  the  necessary  cirouit  ii 
with  a  few  extra  in  case  of  necessity.  All  the  worn-out 
roof  of  tbe  Treasury  Department  was  removed  and  replace 
The  wires  on  tbe  roof  of  the  Department  of  Justice  were  r 
renewed  where  necessary.  All  of  the  old  and  worn-out  w 
between  the  Interior  Department  and  the  Post-Office  Deps 
removed  and  replaced  with  new.  Tbe  old  6- wiro  cable  ri 
tbe  roof  of  Post- Office  building  to  offices  on  second  floor  ^ 
and  roplacecl  with  a  new  one. 

Tbe  two  wires  running  down  Fifth  street  to  make  the  nei 
nections  with  the  Pension  Office  were  replaced  with  new  ] 
lated  wire.  Tbe  lightu  ing  arresters  in  tbe  cable  pole  on  Oapi 
were  taken  out,  repaired,  cleaned,  and  replaced  in  good  sh 
the  cables  in  basement  of  Capitol  were  carefully  gone  over  8 
whero  necessary  and  put  in  place.  Tbe  instruments  of  t 
Kepresentatives  which  were  stored  away  in  the  office  of  P 
ings  and  Grounds  during  the  recess  were  repaired,  cleaned 
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place  ready  for  tbe  reassembling  of  Congress.  Minor  repairs  were 
made  to  instraments,  etc.  The  damage  done  by  tbe  storm  of  Se])tem- 
ber  29, 1896,  was  very  great,  but  not  expensive,  as  it  was  tbe  old  line 
that  suffered,  wbicb  was  at  tbe  time  being  done  away  witb.  It  did  not 
do  any  damage  to  tbe  new  line  of  poles  wbicb  bad  just  been  erected. 
Tbe  wires  wbicb  were  all  broken  down  from  tbe  old  poles  were  allowed 
to  remain  so  until  transferred  to  tbe  new  poles. 

The  work  of  removing  the  telegraph  office  of  the  United  States  Sen- 
ate from  the  second  to  the  first  floor  was  commenced  in  June;  200  feet 
of  10- wire  cable  was  made  and  put  in  place  ready  to  connect  to  tbe  new 
instruments  wbicb  are  to  be  furnished  by  tbe  Sergeaut-at-Arms,  at 
whose  request  the  change  was  made. 

Tbe  necessity  for  replacing  the  poles  witb  a  system  of  underground 
cables  is  so  apparent  that  argument  in  its  favor  is  unnecessary. 

Estimates  have  been  carefully  prepared  and  submitted  in  previous 
years.  Tbe  cost  of  the  underground  system  will  be  $25,000,  and  tbe 
matter  is  presented  for  such  action  as  Congress  may  deem  best. 

OLD  RECORDS  OF  THE  OITY  OF  WASHINGTON. 

The  first  Commissioners  were  appointed  by  President  Washington 
January  22, 1791,  in  conformity  witb  act  of  Congress  approved  July  IG, 
1790.  The  duties  of  these  Commissioners  were  transferred  by  various 
acts  of  Congress  to  their  successors  in  office  who  were  appointed  from 
time  to  time  by  tbe  President  of  tbe  United  States. 

By  act  of  Congress,  approved  March  2,  18G7,  tbe  office  of  the  Com- 
missioner of  Public  Buildings  and  Oronnds  was  abolished  and  tbe 
duties  transferred  to  tbe  Chief  of  Engineers,  who  thereby  became  tbe 
lawful  successor  of  the  original  Commissioners  appointed  by  President 
Washington  in  1791,  and  tbe  custodian  of  tbe  original  records  of  tbe 
District  of  Columbia. 

Tbe  detailed  history  of  these  first  original  records  is  given  in  Annual 
Be}>ort  for  1895.  They  are  invaluable  for  reference  in  all  real  estate 
matters  since  all  titles  to  real  estate  in  tbe  District  of  Columbia  are 
more  or  less  founded  on  them. 

These  old  records  and  maps  show  in  detail  the  various  transactions 
of  tbe  first  Commissioners  in  tbe  original  laying  out  of  tbe  city  of 
Washington;  tbe  construction  of  the  United  States  public  buildings, 
and  tbe  sale  of  public  lots  between  tbe  years  1791  and  18G7.  A  tabu- 
lated statement  has  been  prepared  showing  every  lot  originally  belong- 
ing to  tbe  United  States  as  well  as  those  which  were  sold  by  tbe  Oeueral 
Government  between  tbe  years  1791  and  1867. 

This  investigation  has  developed  tbe  fact  that  there  are  a  number  of 
squares  and  lots  in  different  parts  of  tbe  city  of  Washington  for  wbicb 
there  is  no  satisfactory  evidence  to  show  that  the  United  States  has 
ever  received  payment  or  granted  deeds  in  fee  simple. 

In  order  to  care  for,  index,  patch  up,  and  preserve  these  invaluable  and 
irreparable  documents,  and  to  exhibit  them  to  those  pro]>erly  entitled 
to  consult  them,  and  frequently  to  produce  these  records  in  court,  the 
whole  of  one  man's  time  is  absolutely  necessary  and  barely  sufficient. 
The  only  employee  of  tbe  office  who  could  be  utilized  for  this  purpose 
was  tbe  one  draftsman  allowed  on  tbe  office  force,  Mr.  John  Stewarts 
an  earnest,  faithful,  and  intelligent  gentleman,  who  has  now  devoted 
nearly  twenty  years  to  the  care  and  systematic  assortment  ami  investi- 

fation  of  these  records.    Meanwhile  the  office  is  practically  without  a 
raftsman,  whose  services  are  absolutely  essential  to  tbe  proi>er  conduct 
of  the  regular  business  of  tbe  office. 
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Special  attention  is  invited  to  this  important  matteri 
recommended  that  provision  be  made  for  the  emplo^ 
take  charge  of  all  these  old  records  and  of  the  very  naol 
connected  with  their  care,  and  thus  permit  the  only  dil 
allowed  the  office  to  attend  to  no  less  pressing  and  impofi 

This  request  is  the  more  confidently  urged  because  € 
duties  recently  assigned  to  this  office.  All  building  plaa 
of  Washington  which  contemplate  projections  beyond  the ' 
are  reqnir^  by  law  to  be  approved  by  the  Secretary  of  Wi 
that  the  facts  in  each  case  may  be  thoroughly  known,  this 
properly  charged  with  investigation  and  report.  But  as 
is  now  a  city  of  over  275,000  inhabitants,  and  as  these  reqi 
jections  average  more  than  two  a  day  throughout  the  year,  1 
be  seen  how  absolutely  necessary  the  services  of  anoth 
have  become. 

RESERVATIONS,  WHIOH  ARE  THE  PROPERTY  OF  THE   mffT 
OOOUPIED,  IT  IS  BELIEVED,  IN  VIOLATION   OF  L 

[S«e  map  in  Annaal  Repori  for  18M.] 

The  following  reservations,  claimed  as  the  property  of 
States,  are  now  occupied,  it  is  believed,  without  authority 

Reservations  Nos.  113, 127,  and  197,  by  the  Baltimore  a 
Railroad  Company. 

Reservation  No.  226,  by  the  Baltimore  and  Ohio  Baibrofl 
This  reservation  has  been  occupied  since  1884  by  a  large 
used  as  a  yard.  No  record  of  proper  authority  therefor  c 
The  matter  has  time  and  again  been  reported  in  the  anna 
my  predecessor,  and  has  also  been  reported  to  the  law  ol 
Government.  The  members  of  the  Northeast  Wasbingt 
Association  have  lately  made  a  renewed  effort  to  have  this 
restored  to  the  United  States  and  improved  for  the  beautif 
part  of  the  city. 

Reservation  No.  125,  by  the  Central  Union  Mission,  ai 
worship. 

Reservation  No.  186,  by  the  Bethany  Chapel  of  the  Ne 
nue  Presbyterian  congregation. 

Reservation  No.  293,  intersection  of  Canal  and  N  str 
First  street  W.,  occupied  by  a  party  who  built  a  frame  h< 
in  1888.  This  case  has  been  in  the  hands  of  the  United  St 
attorney  for  the  District  of  Columbia  for  the  past  six  yean 

Reservation  No.  249  is  occupied  as  a  lumber  yard,  by  t 
claims  to  rent  it  from  a  gentleman  in  Port  Deposit,  Md. 

Reservations  Nos.  137, 138, 141, 152, 164,  and  169  have  b^ 
with  iron  or  wire  fences  and  partially  improved  by  the  own 
cent  property. 

The  following  also  are  improved  and  utilized  by  adjaci 
owners:  Nos.  65, 67, 139, 143, 161, 162, 167, 168, 176, 208,  and 

STATUES. 

There  are  17  statues  in  the  national  public  grounds  nnd 
this  office,  as  follows: 

Daguerre,  Admiral  Du  Pont,  Admiral  Farragut,  Preside 
General  Greene,  Dr.  Gross,  General  Hancock,  Professor  B 
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dent  JacksoD,  Lafayette.  President  Lincoln  (2),  General  MePherson^ 
General  Rawlins,  General  Scott,  General  Thomas,  Washington. 

The  stains  on  the  bronze  work  of  all  the  stataes  in  the  parks  and  the 
worst  stains  on  their  stone  pedestals  were  cleaned  off,  and  broken  joints 
in  the  stonework  of  those  pedestals  were  repaired  with  Portland  cement. 

All  of  these  stataes  are  in  good  condition,  bat  there  should  be  a  small 
annual  appropriation  of  $150  for  cleaning  them  and  pointing  up  the 
pedestals. 

The  statue  of  Prof.  Samuel  D.  Gross,  M.  D.,  LL.  D,,  was  placed  by 
the  sculptor  upon  the  pedestal  constructed  by  the  United  States  in  the 
Smithsonian  grounds,  and  was  unveiled  with  appropriate  ceremonies 
May  6, 1897.  The  figures  "  1897"  were  cut  under  the  inscription  on  the 
X>edestal  of  this  statue  and  bronzed  and  the  incised  letters  of  the 
inscription  were  rebronzed. 

The  statne  of  Daguerre  was  removed  from  the  National  Museum, 
where  its  room  was  needed  and  where  it  could  hardly  be  seen  to  advan- 
tage, to  a  good  site  east  of  the  Museum. 

The  foundation  for  the  statue  of  General  Logan  has  been  built  in 
Iowa  Gircle,  the  fountain  having  been  removed,  and  it  is  expected  that 
the  bronze  pedestal  will  arrive  and  be  in  position  before  the  end  of  the 
calendar  year  1897. 

It  is  anticipated  that  within  the  next  three  years  statues  will  be 
erected  in  the  parks  in  the  city  of  Washington  to  the  memory  of  Gen- 
erals Sherman,  Sheridan,  and  Logan. 

MONUMENT  AND  WHAEF  AT  WAKEFIELD,  VA.,   THE  BIBTHPLAOE  OP 

WASHINGTON. 

The  lawn  around  the  monument  has  been  mown  as  reqaired  during 
the  year  by  the  United  States  watchman  in  charge. 

The  iron  railing  around  the  monument  being  in  need  of  repainting, 
the  Comptroller  of  the  Trejisury  was  asked,  in  April,  1897,  whether  a 
portion  of  the  small  balance  remaining  from  the  appropriation  for  the 
construction  of  the  monument  could  be  applied  to  its  maintenance. 
He  replied  that  the  balance  was  not  applicable  to  that  purpose. 

The  iron-pile  wharf  at  Bridge  Creek  Landing,  near  Wakefield,  erected 
under  the  supervision  of  this  ofQce  in  1894  under  the  direction  of  the 
Department  of  State,  was  damaged  in  February,  1897,  by  a  violent 
storm  and  extensive  ice  jam,  and  11  of  the  iron  piles  broken.  The 
facts  were  at  once  reported  to  the  Chief  of  Engineers,  and  an  estimate 
for  funds  for  its  repair,  amounting  to  $987,  submitted.  No  appropria 
tion  having  been  made,  the  repairs  have  not  been  undertaken  by  the 
United  States,  but  in  March,  1897,  a  permit  was  granted  by  the  Secre- 
tary of  War  to  a  gentleman  living  in  the  vicinity  to  make  temporary 
repairs  to  the  wharf  by  propping  up  broken  parts  with  wooden  posts  so 
that  he  could  put  timber  ofi*  from  it.  In  granting  the  permit,  it  was 
provided  that  no  compensation  should  be  paid  by  the  United  States 
for  the  work  and  that  it  should  not  hereafter  constitute  a  claim  against 
the  United  States. 

LEGISLATION  NEEDED. 

Exx>erience  of  years  has  shown  the  urgent  need  of  better-defined  rega- 
lations  than  now  exist  for  the  protection  of  the  national  park  grounds 
in  the  District  of  Columbia  and  for  the  better  security  and  comfort  of 
the  public 
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A  draft  of  suitable  lepslation  to  obtain  this  was  prepared 
pre(le<*es8or  (Gen.  John  M.  Wilson,  Chief  of  Engineers)  and  prii 
House  Doc.  No.  81,  Fifty-fonrtb  Congress,  first  session.    It  is  asf 

AN  ACT  to  ivKiiUta  the  uae  of  the  pohlic  parkM  and  ImproTed  rMervmtiona  under  chanm  off 
of  Eiitfineers,  Tuited  States  Anuy,  within  the  limits  of  the  Diatrict  of  ColuiuU^ 

Whereafl  the  improved  parks  and  reoeryations  nnder  the  charge  of  the  i 
Kii^iii«>erH.  United  Statee  Amiy,  within  the  limitn  of  the  District  of  Colnai 
for  the  purpoHe  of  adorning  the  DiHtrict;  therefore,  the  following  statute 
regulation  of  the  puMic  iiHe  of  such  parks  and  renervations  is  hereby  enaeti 

Be  it  enacted  by  tne  Senate  and  Hou$e  of  J(epre»entatire9  of  ike  United  ^teleto/ 
in  Conprefii  anBembtedf  Thnt  pnblic  travel  in  and  occiipancy  of  the  improve 
and  reHervationn  within  the  liniitfl  of  the  District  of  Colnmbia,  nnder  the  el 
the  (.Miicf  of  Kngin<^ers,  nhall  1»e  restricted  to  the  roads,  walks,  and  places  p 
for  the  piirpoHe  liy  flagging,  ])aving,  or  otherwise. 

8e<\  2.  That  it  iH  forbidden  to  occupy  the  roads  in  sach  manner  as  to  h 
obstruct  their  proper  use,  to  drive  rapidly  upon  them  or  with  animals  not  an 
fectcontiid.  or  ti>  use  them  for  the  conveyance  of  goods  or  merchandise,  exo 
from  the  ]>ul)lie  buililings  erected  upon  tbem  on  Government  service. 

Sec.  3.  That  it  iHfi)rbidden  to  expoMi  any  article  for  sale;  to  throw  stoneaori 
to  interfere  with  birds;  to  diHplay  any  sign,  placard,  or  form  of  advertisen 
solicit  faren,  aIniR.  subscriptions,  contributions;  to  dischaJTffe  firearms,  firen 
exploHives.  orset  tire  to  any  combustible:  Prorided,howerer,  That  n|>on  pnblic  ] 
or  other  occaHions  of  rejoicing,  the  officer  in  charge  of  public  buildingH  and  c 
or  such  subordinate  officer  as  he  may  direct,  may  permit,  at  his  discretion,  tt 
such  grounds  in  the  vicinity  of  the  Washington  Monument  as  he  may  deem 
the  purpose  of  fireworks  display  and  firing  salutes. 

Sec;.  4.  That  it  is  forbidden  to  make  any  harangne,  or  ntter  loud,  threi 
abusive,  or  profane  language,  to  play  games  of  chance,  to  bathe  or  fish  in  i 
basins,  or  to  do  any  obscene  or  indecent  act,  or  to  commit  a  nuisance 
charaeter. 

Skc.  5.  That  it  is  forbidden  to  step  or  climb  upon,  remove,  or  in  any  wa 
any  nioniiinent,  statue,  fountain,  wall,  fence,  or  other  constmction,  or  ai 
shrub,  plant,  turf,  or  flower,  or  to  interfere  in  any  way  with  the  waterworki 

SKr.  6.  That  it  is  forbidden  to  ride  or  drive  a  horse  at  a  rate  faster  thi 
miles  an  lunir;  to  ride  a  cycle  at  a  rate  faster  than  eight  miles  an  hour,  or 
a  bell  attached  or  a  light  at  night. 

Skc.  7.  That  it  is  forbidden  to  play  ball  or  other  games  or  sports,  exce; 


grounds  speciallv  ])rovided  for  that  purpose. 
Sk«\8.  Thatotleii 


lenses  againnt  this  act  shall  be  triable  before  the  police  con: 
District  of  Columbia,  and  shall  be  punishable  by  fine  or  imprisonment,  or 
the  discretion  of  the  judge  of  such  court,  the  fine  not  to  exceed  one  hundred 
the  imprisonment  not  to  exceed  sixty  days.  But  in  case  of  heinons  oflfe 
reason  of  which  ])ublic  property  shall  have  Buffered  damage  to  an  amonnt  es 
one  hundred  dollars  in  value,  said  judge  of  the  police  court  may  commit  or 
bail  the  otiender  for  trial  before  the  supreme  court  of  the  District  of  Colambi 
the  oflen'io  shall  be  punishable  by  imprisonment  in  the  penitentiary  for  a  p 
not  less  than  six  numths  nor  more  than  five  years. 

iSRr.  tl.  That  it  shall  be  the  duty  of  all  policemen  and  watchmen  having  ai 
to  make  arrests  in  the  District  of  Columbia  to  be  watchful  for  offenses  agai 
act,  and  to  arrest  and  bring  before  the  proper  tribunal  those  who  shall  offend 
it  under  their  observation,  or  of  whose  oflonses  they  shall  be  advised  by  wi 

Sko.  10.  That  it  shall  be  the  duty  of  all  persons  employed  in  the  servie 
Government,  under  the  oflicer  in  charge  of  pnblic  buildings  and  gronnds,  to  ] 
as  far  as  may  be  in  his  power,  oflensos  against  this  act,  and  to  aid  the  p 
information  or  otherwise  in  securing  the  arrest  and  conviction  of  offenders. 

A  similar  law  ajtplyin^  to  the  Capitol  grounds  has  been  in  ex 
since  1882,  and  corresponding  legislation  is  urgently  needed  and  r 
fully  urged  for  the  pro])er  adiiiinistration  of  the  public  interests  in 
of  this  oilice. 

Eatimates  far  the  fiscal  year  ending  June  SO,  1899, 

Salaries  of  employees,  public  buildings  and  grounds,  etc.: 

One  office  clerk $l,fi00.00 

One  messenger S40. 00 

One  public  gardener 2,600.00 

One  elork  in  charge  of  old  public  records  of  Washington 
City 1,500.00 
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Salaries  of  employees,  etc. — ContiDued. 

One  electrician  and  telegraph  lineman $1, 080. 00 

Overseers,  draftsmen,  copyist,  foreiiiau,  gardeners,  mechan- 
ics, and  laborers 35,000.00 

One  day  watchman  in  Lafayette  Park 660.00 

One  day  watchman  in  fYanklin  Park 660.00 

Two  day  watchmen  in  Smithsonian  grounds,  at  $660  each . .  1, 320. 00 

Two  night  watchmen  in  Smithsonian  grounds,  at  $720  each .  1, 440. 00 

One  day  watchman  in  Judiciary  Park 660.00 

One  night  watchman  in  .Judiciary  Park 720.00 

One  day  watchman  at  Lincoln  Park  and  adjacent  reserva- 
tions    660.00 

One  day  watcliman  at  Iowa  Circle 660.00 

One  day  watchman  at  Thomas  Circle  and  neighboring  res> 

ervations 660. 00 

One  day  watchman  at  Washington  Circle  and  neighboring 

reservations 660. 00 

One  day  watchman  at  Dupont  Circle  and  neighboring  res- 
ervations    660. 00 

One  day  watchman  at  McPherson  and  Farragn  t  parks 660. 00 

One  day  watchman  at  Stanton  Park  and  neighboring  res- 
ervations    660.00 

Two  day  watchmen  at  Henry  (Armory)  and  Seaton  parks, 

at  $660  each 1,320.00 

One  night  watchman  at  Henry  (Armory)  and  Seaton  parks.  '     720. 00 
One  day  watchman  at  Mount  Vernon  Park  and  adjacent 

reservations 660. 00 

One  day  watchman  at  grounds  south  of  Executive  Mansion .  660. 00    . 

One  watchman  for  gieenhonses  and  nursery 660. 00 

One  day  watchman  at  Garfield  Park 660. 00 

One  night  watchman  at  Garfield  Park 720. 00 

One  watcliman  for  the  care  of  the  monument  and  dock  at 

Wakefield,  Va.,  the  birthplace  of  Washington 300.00 

$58, 300. 00 

Contingent  expenses,  public  buildings  and  grounds 500.00 

Improvement  and  care  of  public  grounds: 

Improvement  and  maintenance  of  grounds  north  and  south 

of  Executive  Mansion 5,000.00 

Ordinary  care  of  green  houses  and  nursery 2, 000. 00 

Ordinarv  care  of  Lafayette  Park 1,000.00 

Ordinary  care  of  Franklin  Park 1,000.00 

Improvement  and  ordinary  care  of  Lincoln  Park 2, 000. 00 

Care  and  improvemeut  of  Monument  grounds 6, 000. 00 

Continuing  improvement  of  Reservation  No.  17,  and  site  of 

old  canal  northwest  of  same 3, 000. 00 

Construction  and  repair  of  iron  fences,  and  constructing 

stone  coping  about  reservations : 1, 500.00 

Manure,  and  hauling  same 5,000.00 

Painting  watchmen's  lodges,  iron  fences,  vases,  lamps,  and 

lamp-posts 1,500.00 

Purchase  and  repair  of  seats 1, 000. 00 

Purchase  and  repair  of  tools 2, 000. 00 

Trees,  tree  and  plant  stakes,  labels,  lime,  whitewashing,  and 

stock  for  nursery 3, 000. 00 

Removing  snow  and  ice 1, 500. 00 

Flowerpots,  twine,  baskets,  wire,  spliuts,  moss,  and  lycopo- 

dium 1,000.00 

Care,  construction,  and  repairs  of  fountains 1,  .'SOO.  00 

Abating  nuisances 500. 00 

lmprovement,care,andmaintenanceof  variousreservations.  20,000.00 
Improvement,  maintenance,   and  care  of  Smithsonian 

grounds,  etc 8, 000. 00 

Improvemeut,  care,  and  maintenance  of  Judiciary  Park 8, 000. 00 

Granite  curbing  around  Franklin  Park 5,000.00 

Asphalt  walk  around  theellipsesouthof  Executive  Mansion.  10, 500. 00 

Granite  curbing  around  Lincoln  Park 6,000.00 

Laying  asphalt  walks  in  various  reservations 2,000.00 

Improvement  and  care  of  Henry  and  Seaton  parks 3, 000. 00 

Improvement  of  Howard  University  Park 5, 000. 00 

For  lodges  for  park  watchmen  at  Stanton,  Thomas,  and 

MoPherson parks,  at $600 each 1,500.00 
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ImproTement  and  oare  of  public  gronndt—Con tinned. 

Cleaning  statnes  and  repairing  pedestals $150l00 

For  improreinent  of  Reaervation  No.  140,  comer  of  New 

Hampshire  avenne  and  M  street 2,000.00 

For  improvement  of  Reserration  No.  19,  near  navy-yard. ..    5, 000.00 

HI 

Care,  repairs,  ftiel,  etc.,  Exeontive  Mansion : 

For  care,  repair,  and  refomishing  Kxecntive  Mansion,  to 
be  expended  by  contract  or  otherwise,  as  the  President 

may  aetermine 30,000.00 

For  portrait  and  firame  for  ssnie  of  Hon.  Grover  Cleveland, 

ex-Presidentof  the  United  8tat«8 2,500.00 

Fuel  for  Executive  Mansion,  greenhouses,  and  stable 8,000.00 

Care  and  necessary  repair  of  greenhouses 5,000.00 

Repairs  to  conservatory 2,000.00 

4 

Lighting  the  Execntive  Mansion  and  the  public  grounds: 

Gas,  pay  of  lamplighters,  gas  fitters,  and  laborers;  pur- 
chase, erection,  and  repair  of  lamps  and  lamp-posts:  pur- 
chase of  matches  and  repairs  of  all  kinds,  fuel  and  lifflita 
for  office  and  office  stable,  for  watchmen's  lodges,  and  for 
greenhouses  at  the  nurseiy :  ProHded,  That  for  each  6-foot 
burner  not  connected  with  a  meter  in  the  lamps  on  the 
public  grounds  not  more  than  $20  shall  be  paid  per  lamp 
for  gas,  including  lighting,  cleaning,  ana  keeping  the 
lamps  in  repair,  under  any  expenditure  provided  lor  in 
this  act,  and  said  lamps  shall  bum  evei^  night  on  the 
average  from  forty-five  minutes  after  sunset  to  forty-five 
minutes  before  sunrise;  and  authority  is  hereby  given  to 
substitute  other  illuminating  material  for  the  same  or 
less  price,  and  to  use  so  much  of  the  sum  hereby  appro- 
priated as  may  be  necessary  for  that  puq>ose 13, 000. 00 

For  lighting  7  arc  electric  lights  in  grounds  south  of  the 
Executive  Mansion  three  hundred  and  sixty-five  nights, 
at  20  cents  per  light  per  niffht 511.00 

For  lighting  32  arc  electric  lights  in  Lafayette,  Franklin, 
Judiciary,  and  Lincoln  parks  three  hundred  and  sixty- 
five  nights,  at  25  cents  per  li^ht  per  nieht 2, 920. 00 

For  lighting  20  arc  electric  bghts  in  Executive  Mansion 
grounds  and  Monument  Park,  conduits,  underground 
wires,  poles,  etc.,  to  be  furnished  by  the  electric-light 
company,  tliroo  hundred  and  sixty-five  nights,  at  30  centa 
per  light  per  night 2,190.00 

1 

Repairs  to  water  pipes  and  fire  plugs: 

Repairing  ana  extending  water  pipes,  purchase  of  apparatus  for  clean- 
ing them,  purchase  of  hose,  ancf  for  cleaning  the  springs  and  repair- 
ing and  renewing  the  pipes  of  the  same  that  supply  the  Capitol, 
the  Executive  Mansion,  and  the  building  for  the  State,  War,  and 

Navy  Departments 

Telegraph  to  connect  the  Capitol  with  the  Departments  and  tiie  Govern- 
ment Printing  Office: 
For  care  and  repair  of  existing  lines ••••••••• 

Total 23 

Washington  Monument,  elevator,  electric  lights,  and  nwohinerff  oonneoied  iker\ 

The  following  estimate  for  operating  the  elevator,  the  electric  lights, 
machinery  connected  therewith  for  the  fiscal  year  ending  Juno  30, 1SQ&,  is  sal 

1  custodian,  at  $100  per  month T | 

1  steam  engineer,  at  $90  per  month 

1  assistant  steam  engineer,  at  $70  per  month 

1  fireman,  at  $60  per  montn ,.,, 

1  assistant  fireman,  at  $60  per  month .,, 

1  conductor  of  elevator  car,  at  $75  per  month 
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1  attendant  on  floor,  at  $60  per  month $720. 00 

1  attt^ndant  on  top  floor,  at  $60  per  mouth 720.00 

3  night  and  day  watchmen,  at  $60  per  month 2, 160.00 

For  fuel,  lights,  oil,  waste^  packing,  tools,  matches,  paints,  hmsheSi 
brooms,  lanterns,  rope,  nails,  screws,  lead,  electric  lights,  heating  appa- 
ratus, oil  stoves  for  elevator  car  and  upper  and  lower  floors,  repairs  to 
engines,  boilers,  dynamos,  elevator,  and  repairs  of  all  kinds  connected 
with  the  Monument  and  machinery,  and  purchase  of  all  necessary  arti- 
cles for  keeping  the  Monument,  machinery,  elevator,  and  electric-light 
plant  in  good  order 3,000.00 

Total 12,060.00 

As  some  of  tbe  foregoing  estimates  are  larger  than  the  amoants  here- 
tofore appropriated,  and  as  others  are  for  new  work,  it  is  deemed 
advisable  to  submit  the  followiug  brief  explanation  in  reference  thereto: 

First.  One  pablic  gardener,  $2,500.  I  have  asked  for  an  increase 
in  the  salary  of  the  public  gardener,  a  position  now  so  satisfactorily 
filled  by  Mr.  George  H.  Brown.  The  duties  of  the  office  require  that 
the  gentleman  who  fills  it  shall  be  thoroughly  skilled  in  the  culture  of 
trees,  shrubs,  and  plants,  and  shall  have  a  practical  knowledge  of  civil 
engineering  as  applied  to  landscape  gardening.  Mr.  Brown  combines 
these  attributes,  to  which  he  adds  taste,  industry,  and  integrity.  His 
duties  take  him  from  one  end  of  the  city  to  the  other.  He  is  directly 
responsible  for  the  care  of  the  valuable  collection  of  plants  in  the  prop- 
agating gardens,  and  superintends  the  propagation  of  plants  that  are 
annually  raised  for  the  public  grounds,  which  this  year  numbered 
about  500,000. 

Second.  One  clerk  in  charge  of  old  public  records  of  Washington 
City,  $1,500.  These  records  include  maps,  deeds,  records,  books, 
letters,  etc.,  from  the  organization  of  the  original  Board  of  Commis- 
sioners, near  the  close  of  the  last  century,  up  to  1867,  when  the  duties 
were  turned  over  to  the  Chief  of  Engineers.  They  are  constantly 
examined  by  attorneys  and  others  interested  in  lands  in  Washington, 
and  the  person  in  charge  of  them  is  frequently  required  to  produce 
them  in  court.  To  index  them  properly,  to  be  able  to  turn  at  once  to 
the  details  of  any  question  raised,  requires  familiarity  with  every 
paper.  This  work  has  for  the  last  few  years  been  intrusted  to  the  only 
draftsman  allowed  this  office,  and  during  the  past  year  at  least  one- 
fourth  of  his  time  has  been  actually  employed  on  this  duty.  It  is 
desirable  that  this  appropriation  be  made  in  order  that  the  draftsman 
may  be  permitted  to  attend  to  the  necessary  and  legitimate  duties  of 
his  office. 

Third.  For  one  telegraph  lineman,  $1,080.  The  telegraph  system 
under  charge  of  this  office  includes  about  8  miles  of  overhead  wire. 
There  are  eighteen  offices  connected  with  these  lines,  the  main  battery 
being  at  this  office.  The  lineman  is  constantly  engaged  in  the  care  of 
the  main  and  local  batteries  and  such  necessary  repairs  and  extensions 
as  a  system  of  wires  of  this  kind  requires.  He  is  industrious,  efficient, 
and  capable,  and  has  won  the  confidence  of  all  with  whom  he  has  come 
in  contact  by  faithiiil  attention  to  his  duties. 

Fourth.  An  increase  in  the  appropriation  for  overseers,  foremen,  etc., 
is  urgently  requested.  As  the  city  of  Washington  is  spreading  to  the 
north,  east,  and  west,  the  area  of  improved  reservations  must  be  increased 
to  keep  pace  with  private  enterprise,  and  the  small  increase  requested 
will  be  of  the  utmost  advantage  in  continuing  the  ornamentation  of 
spaces  now  entirely  unimproved.  Jilh^. 

Fifth.  For  tbe  care  and  improvement  of  the  Monument  Groiira^ 
$6,000.    It  is  desirable  that  this  important  improvement  should  pro- 
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gress  more  rapidly  than  heretofore.  The  amoant  ($3,000)  mf§ 
for  1897  was  sufliirieDt  merely  to  maintain  the  park  in  its  nl 
dition,  and  hardly  admitted  any  improvements  in  the  anfial 
tions  of  the  grounds. 

Bixtli.  For  manure  and  hauling  the  same,  $5,000  is  askedi, : 
$4,000.  The  increase  is  requested  in  order  that  the  additioual 
of  this  material  required  for  the  park  lawns  may  be  purchaM 

Seventh.  For  painting  watchmen's  lodges,  iron  fences,  ybb 
and  lamp-posts,  $1,500  is  requested.  There  are  11  watchmen 
a  numl>er  of  i)ost  andchain  fences,  21  vases,  over  400  lamp-] 
the  iron  fence  around  the  Executive  J^nsion,  all  of  which  ; 
painted  in  1808-99. 

Eighth.  For  trees,  tree  and  plant  stakes,  etc.,  and  stock  fb 
$3,000  is  asked,  in  place  of  $2,(KH),  last  granted.  The  larger  i 
aniount  ai)propriated  annually  for  more  than  twelve  years  en 
30,  1B92. 

Ninth.  For  removing  snow  and  ice,  the  sum  of  $1,500  is  as] 
sum  usually  granted,  \nz,  $1,200,  is  generally  safficient,  but  i 
is  not. 

Tenth.  Twenty  thousand  dollars  is  asked  for  improvement 
maintenance  of  various  reservations,  in  place  of  the  $IO,00( 
this  year.  It  is  proposed  to  imi>rove  as  many  as  possible  of 
proved  reservations.  Each  year  from  one  to  three  are  added 
of  imi>roved  reservations,  and  if  the  funds  now  requested  bec« 
able  six  or  eight  can  be  ad<led  during  the  fiscal  year  ending  Jan 
As  reservations  are  thus  improved  the  expense  of  the  care  of 
i»  slightly  increased,  for  the  improvements  must  be  maintains 

Eleventh.  For  the  Smithsonian  Grounds  $8,000  is  aske^ 
Judiciary  Park  $8,000,  in  place  of  $2,5(K),  granted  last  y« 
increased  amounts  can  be  profitably  expended  during  the  fl 
ending  June  30,  1899,  in  the  improvement  of  those  parks. 

Twelfth.  Five  thousand  dollars  is  asked  for  a  granite  curbii 
Franklin  Park,  and  $6,000  for  a  curbing  of  sanie  style  aroun 
Park.  The  beauty  of  these  handsome  parks  will  be  greatly 
by  placing  around  them  granite  curbings  similar  to  those  a8< 
the  parks  of  the  same  character  in  the  larger  cities  elsewhere 

Thirteenth.  An  estimate  of  $10,500  is  submitted  for  an  asp 
around  the  ellipse  south  of  the  Executive  Mansion  for  reasoni 
this  report. 

Fourteenth.  For  imi)rovement,  care,  and  maintenance  < 
(Armory)  and  Seaton  parks,  $3,000.  These  reservations,  i 
from  Seventh  street  to  the  Botanic  Gardens,  cover  an  area  of 
with  road  and  walk  surfaces  of  over  10,000  square  yards.  Tl 
an  advanced  state  of  improvement.  Their  beauty  has  been  n 
the  depot  and  tracksof  the  Baltimore  and  Potomac  Railroad, 
has  been  constructed  around  the  depot,  upon  ^vhich  it  is  inl 
plant  trees  and  shrubs,  so  that  in  time  the  depot  will  be  hit 
view.  The  materials  for  this  mound  have  been  obtained  free  o 
to  the  United  States,  and  now  it  ts  proposed  to  plant  it.  1 
requested  are  needed  for  this  ])urpose  and  for  the  care  of  roa( 
gutters,  etc.,  and  laying  out  additional  paths. 

Fifteenth.  Estimates  are  submitted  for  the  improvement  oi 
University  Park,  for  Reservation  No.  140,  at  the  intersectioi 
H»to[)shire  avenue  and  M  street,  and  for  Reservation  No.  19 
nary-yard.  The  necessity  for  all  these  improvements  is  fuUy 
in  the  preceding  pages  of  this  report. 
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Sixteenth.  For  lodges  for  park  watchmen  in  Stanton,  Thomas,  and 
McPherson  reservations,  at  $500  each,  $1,500.  The  watchmen  in  these 
reservations  are  exposed  t'O  the  inclemency  of  the  weather  at  all  sea- 
sons of  the  year.  Rain  or  shine,  hot  or  cold,  night  or  day,  year  in  and 
year  out  they  mast  be  at  their  stations,  and  take  shelter,  when  neces- 
sary, either  under  a  tree  or  in  such  a  dwelling  or  store  as  will  offer  its 
hospitality.    The  dictates  of  humanity  call  for  this  appropriation. 

Seventeenth.  For  care,  repair,  and  refurnishing  of  Executive  Man- 
sion, etc.,  $30,000.  Ten  thousand  dollars  has  to  be  set  aside  at  the 
beginning  of  each  lisciil  year  for  care  and  maintenance  of  the  Mansion, 
including  salaries  of  employees  of  all  kinds.  This  has  left  in  past  years 
practically  but  $10,000  for  refurnishing  and  repairs  of  all  kinds.  The 
Executive  Mansion  is  not  at  all  luxuriously  furnished,  and  in  fact  lacks 
many  of  the  comforts  of  a  modern  home,  and  economy  has  been  so 
strictly  observed  for  the  past  few  years  that  new  and  extensive  repairs 
are  now  absolutely  needed.  The  present  plumbing  system  is  not  in 
excellence  beyond  what  in  these  days  would  be  expected  in  a  $12,000 
house  and  should  be  renewed  throughout.  This  work  consists  of  two 
parts — first,  the  building  of  a  proper  accessible  conduit  for  all  under- 
ground pipes  and  wires  and  the  placing  of  them  in  the  conduit;  second, 
the  renewal  and  installation  of  all  plumbing  apparatus  above  ground 
in  a  systematic,  sate,  and  modern  way.  Each  of  the  above  parts  of 
this  work  will  cost  not  less  than  $5,000  if  properly  done. 

Eighteenth.  The  sum  of  $150  is  asked  for  repairing  pedestals  and 
cleaning  statues.  Several  of  the  pedestals  need  repointing,  and  the 
statues  are  from  time  to  time  disfigured  by  birdlime,  which  must  be 
removed. 

iSineteenth.  The  appropriation  requested  for  lighting  the  Executive 
Mansion  and  ]>ub1ic  grounds,  and  which  is  in  excess  of  that  made  last 
year,  is  deemed  very  necessary  in  order  to  change  the  system  in  the 
Executive  Mansion  Grounds  and  Monument  Park  from  gas  to  electric 
lights.  Should  this  use  of  electricity  in  the  grounds  mentioned  be 
authorized,  the  expense  for  gas  would  be  reduced  about  $600  per  annum. 
There  are  no  lights  in  the  Monument  Grounds. 

Twentieth.  I  recommend  that  the  salaries  of  the  two  steam  engineers 
at  the  Washington  Monument  be  increased  from  $80  and  $60  to  $90 
and  $70  per  month,  respectively.  The  duties  of  these  two  men  are  of 
great  importance.  IJpon  their  efficiency  and  intelligence  depend,  to  a 
great  extent,  the  lives  of  those  who  use  the  elevator.  The  increase 
asked  is  small  and  the  men  deserve  it.  I  also  recommend  that  the  pay 
of  the  two  firemen  be  placed  at  $60  per  month  each.  That  is  the  rate 
allowed  firemen  in  the  Executive  Departments,  and  there  appears  to 
be  no  reason  why  the  firemen  at  the  Monument  should  receive  less. 

In  submitting  these  estimates,  I  earnestly  recommend  that  the  various 
items  under  the  heading  of  "Improvement  and  care  of  public  grounds^ 
be  aggregated  under  one  head,  and  while  each  item  of  work  shall  be 
named,  the  whole  shall  be  covered  by  a  general  sum,  not  a  specific  sum 
for  each  item.  This  is  done  in  other  departments  of  the  Government, 
particularly  the  Quartermaster's  Department  of  the  Army.  It  saves 
quite  an  amount  of  clerical  labor  by  permitting  the  preparation  of 
accounts  under  one  heading,  rather  than  under  about  thirty.  Moreover, 
it  permits  small  balances  which  might  be  saved  from  one  item  to  be  used 
in  some  other  equally  necessary  and  important  work. 

This  recommendation  is  based  strictly  upon  business  principles  and 
is  for  the  purpose  of  reducing  clerical  labor  and  expediting  the  progress 
of  the  work. 


4068      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ABMT. 
Financial  statement  for  fiscal  year  ending  Jmme  SO,  IS97, 


Title  uf  aiipropriatioiL 


Impn>vein(*nt  and  rnreof  public  {^rounds 

Kefwin*,  Aiel.etc.  Kx<Hnitivfi  Maniiion 

LigbtiDg,etc.,  Executive  Mausioo.  etc 

Repain*  to  water  pii»es  and  fire  plan 

Telegraph  to  ronneia  Capitol  with  the  D«^ 

part  menta  and  G»verDiitent  PrintinfsOflii'e. 
OoiitiiifieDt  expeniiee.  publio  bnildings  and 

crotmda 

SMariea  of  employeeH,  public  boildiuj;s  and 

grounds 

Care  and  maintenance  of  the  Washington 

Monument 


Branch  printing  office.  War  Department. . . . . 
Ped^Mtal  for  statae  of  Cbcd.  Joliu  A.  Logan  . , 

Statue  of  Gen.  Wm.  T.  Sherman 

Baildiug  fur  GoTcmment  Printing  Office  re* 

pairs,  and  rent  a 

Boilding  for  Govenniiont  Printing  Office 

(act  March  2, 1H95)  a 

Purchase   and    repair   of  building  where 

Abraham  Lincoln  died  a 

Pedestsl  for  stutue  of  Dr.  Saml.  D.  Gross  a. 
Lincoln  tablet,  Gettysburg  National  Parka 


Year. 


1897 
1897 
1897 
1897 

1887 

1897 

1897 

1897 
1897 


t^wS*  :  Expended 
fi^  year.   ^'^  y^' 


$52,800.00 

29.OOU.00 

17,781.40 

2.SU0.00 

8.100.00 

600.00 

48,020.00 

11,520.00 

5,649.26 

48,000.00 

80,000.00 

28,445.08 

61 


11,000.00 

87.41 

4,934.00 


$52,228.86 

28.643.01 

15.00L05 

2,474.67 

8,009.98 

408.75 

47,82&35 

11,292.18  ! 
6,490.15 


PIedg«l    |p 

by 
contracts. 


$1, 748. 99 


42.16 

437.23 

10,173.00 
4.25 


48,000.00 
80, 000. 0() 


1 
1 


a  Not  fiscal  year  appropriationa. 

A  special  appeal  is  made  to  the  liberality  of  Oongress  for  the  i 
Ing  urgently  needed  funds  in  excess  of  last  year's  appropriations 

For  the  em)>loyiiient  of  a  clerk  for  the  care  of  the  old  records  of  the  city  of 
Washington,  a.s  explained  nnder  the  heading  of  '*  Old  reoords" 

Increase  in  the  Halary  of  the  public  gardener  to  $2,500,  for  reasons  giren 
alMive,  and  bocanBe  it  is  more  nearly  what  is  paid  for  oaoh  services  else- 
where throughout  the  United  States 

For  the  item  '^  Salaries  of  overseers,  foremen,  gardeners,  laborers,"  etc 

Our  funds  are  now  so  limited,  that  in  May  and  Jane,  when  m 
most  needed  for  the  care  of  the  parks  (that  being  the  most  fav* 
season),  we  have  to  begin  discharging,  and  in  this  way  lose  men  ti 
in  our  work  and  have  to  train  green  hands  later,  which  is  not  ec 
ical,  but  exi)en8ive. 

In  conclusion,  I  desire  to  express  my  sincere  appreciation  of  the 
ful  and  eilicient  manner  in  which  Mr.  George  H.  Brown,  the  s 
and  accomplished  public  gardener,  and  Mr.  B.  F.  Ooncklin,  ov 
and  chief  clerk,  have  i>erformed  the  various  and  imi>ortaut  dutiei 
mitted  to  their  charge. 

1  am,  General,  very  resjiectfully,  your  obedient  servant, 

Theo.  a.  Bingham, 
Colonel,  U.  iS.  Army,  Captain  Corps  of  Engine 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Emjineernj  U,  IS.  A. 
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NORTHERN  AND  NORTHWESTERN  LAKES— SURVEYS— CORRECTING 
ENGRAVED  PLATES— PRINTING  AND  ISSUING  OF  CHARTS. 


RBPORT  OF  LIEUT,  COL.  O.  J.  LYDECKER,  CORPS  OF  ENGINEERS,  FOR 

THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897. 


United  States  Engineer  Opficb, 

Detroit,  Muh.,  July  23, 1897. 

General:  I  have  the  honor  to  sabmit  herewith  my  annaal  report, 
in  duplicat-e,  on  the  ^^  Issue  of  the  pablished  charts  of  the  Northern  and 
Northwestern  Lakes,  and  sarveys  made  for  the  purpose  of  keeping  these 
charts  up  to  date,"  for  the  fiscal  year  ending  June  30, 1897. 
Very  respectfally,  your  obedient  servant, 

O.  J.  Lydeoebb, 
Lieut.  Gol.j  Corps  of  Engineen. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


CCC  I. 


NORTHERN  AND  NORTHWESTERN  LAKES— SURVEYS— CORRECTING 
ENGRAVED  PJ.ATES— PRINTING  AND  ISSUING  OF  CHARTS. 

The  sundry  civil  acts  of  August  18,  1894,  March  2, 1895,  June  11, 
1896,  and  June  4, 1897,  have  each  contained  appropriations  as  follows: 

Survey  of  Northern  and  Northtoeitem  Ldke§. — For  printing  and  issuing  of  charts  for 
nae  of  navigators  and  electrotyping  plates  for  chart  printing,  two  thousand  doUars. 

For  surveys,  additions  to,  and  correcting  engraved  plates,  to  be  available  an  til 
expended,  twenty-five  thousand  dollars. 

Under  the  first  item  the  issuing  of  charts  has  been  done  from  the 
United  States  Engineer  Office,  at  Detroit,  Mich.,  the  rest  of  the  work 
required  by  that  item  being  attended  to  in  the  office  of  the  Chief  of 
Engineers,  in  Washington,  D.  0.    During  the  fiscal  year  ending  June 
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30, 1897,  charts  were  received  and  disposed  of  at  the  Detroit  oil 
follows: 


DcacripiioD. 


Unhaud  July  1, 180G 

Bieoeived  durioK  the  year. 


I  yambcr. 

■I—' 

.1        4,183 
I        4,557 


Total  on  hand  and  received 

Sold  at  II  cents  each 

Bold  at  30f  cents  each 

Sold  at  27  cents  each 

Sold  at  2«|  cenU  each 

Sold  at  25  cents  each 

S<rid  at  20  cents  each 

Sold  at  10  cents  each 

Sold  at  7  cents  each 

Sold  at  6|  cents  each 

Issued  to  United  States  >  <  hmi'Im  and  tor  otUoial  utte 

I)estroyed,  worthlesa,  not  showing  corrections  to  date. 


4 

6 

101 

245 

28 

3,402 

27 

14 

8 

319 

743 


Total  disposed  of. 


On  hand  July  1,  1897. 


The  sum  of  }?787.30  was  turned  into  the  United  States  Treasury  f 
sales  of  charts.  The  total  number  of  charts  disposed  of  to  June 
1897,  has  been  214,612. 

Operations  during  the  fiscal  year  under  the  second  item  of  the 
have  been  as  follows: 

Corrections  and  aMitions  were  made  in  the  Detroit  office  on  chj 
named  below,  and  these  charts  were  then  forwarded  to  the  office  of 
Chief  of  Engineers,  where  the  engraved  plates  were  correspondii 
amended,  as  follows: 


Pcirtage  Jjake  and  River. 

Straits  of  Mackinac. 

Beaver  Group. 

Lake  MicliigaD,  north  end. 

Lake  Michigan,  south  end. 

River  Ste.  Marie,  No.  1. 

River  Ste.  Marie,  No.  2. 

Coast  Chart  No.  6,  Lake  Michi^.Tn. 

Coast  Chart  No.  9,  Lake  Michigan. 

Detroit  River. 


Lake  Hnron. 

Saginaw  Bay,  Lake  Hnron. 

Lake  Erie. 

Coast  Chart  No.  1,  Lake  Erie. 

Coast  Chart  No.  2,  Lake  Erie. 

Coast  Chart  No.  3,  Lake  Erie. 

Coast  Chart  No.  4,  Lake  Erie. 

Coast  Chart  No.  5,  Lake  Erie. 

Coast  Chart  No.  6,  Lake  Erie. 

Coast  Chart  No.  7,  Lake  Erie. 


These  corrections  have  been  based,  to  a  very  large  extent,  on  infor 
tion  obtained  from  engineer  officers  in  charge  of  lake  harbor  impn 
ments  and  other  reliable  official  sources. 


RESX^RVEY  OF   ST.  MARYS  RIVER. 

Conforming  to  a  general  plan  for  meeting  the  demand  for  new 
perfected  charts,  a  resurvey  of  the  St.  Marys  River  was  commence< 
1892,  and  has  been  continued  since  then  whenever  funds  were  a\ 
able.  The  field  work  needed  for  this  purpose  was  completed  during 
last  fiscal  year,  except  some  magnetic  observations,  which  will  be  ni 
in  the  near  future.  The  field  work  included  the  corai)letion  of  triang 
tion  between  Lake  Superior  and  Straits  of  Mackinac,  remeasureu 
of  the  Mackinac  base  line,  topography  and  hydrography  from  St.  Jos 
Island  to  mouth  of  the  river,  precise  levels  from  mouth  of  Charli 
River  to  Detour,  and  a  few  magnetic  observations.  In  office  work,  cl 
No.  3  was  completed,  except  those  features  that  depend  on  fori 
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magnetic  observations;  chart  No.  2  is  about  half  (lone,  and  the  projec- 
tion of  chart  No.  1  was  commenced;  current  measurements  made 
during  the  preceding  year  were  resumed,  and  the  average  rainfall  in 
the  ui)per  lake  basins  from  1886  to  1896  was  computed  from  available 
data,  principally  that  obtained  fiom  the  United  States  Weather  Bureau. 

In  addition  to  the  St.  Marys  River  charts,  a  new  chart  of  Lake 
Michigan  in  one  sheet  (scale  1:400000)  was  commenced  in  March,  and 
by  the  end  of  the  year  it  was  about  one-thirtl  completed. 

The  following  table  shows  the  monthly  means  of  water  levels,  as 
derived  from  daily  observations  of  gauges  at  Sand  Beach,  Mich.,  on  Lake 
Huron,  and  at  the  head  of  the  St.  Marys  Falls  Canal,  Sault  Ste.  Marie, 
Mich.: 


Monthly  means  of  water  levels  for  Sand  Beach  and  Sault  Ste.  MaHe^  expressed  in  /ee/, 

helow  the  planes  of  reference  adopted  in  1876. 


Station. 


I  189G. 

iJnly.  I  Aug.jSopt.!  Oct. 


Saml  B<«ch I  4.ki  i  4.77  ;  4.05  I  5.15 

Sault  Sto.  Marie I  2.2a     2.21  I  2.35  ,  2.77 


Nov. 


5.20 
2.76 


Dfo. 


5.41 
2.81 


1897. 


Jan. 


5.33 
8.04 


Feb. 


5.42 
3.35 


Mar. 

5.28 
3.33 


Apr. 

4.04 
3.10 


M»y. 

4.37 
2.85 


Jane. 


4.15 
2.40 


Hydrograplis  of  monthly  means  of  water  levels  for  Lakes  Huron  and 
Superior  from  January,  1894,  to  July,  1897,  accompany  this  report. 

Reports  by  Assistant  Engineers  E.  E.  Haskell,  Thos.  Russell,  and 
H.  von  Schon,  are  also  submitted,  as  giving  the  details  of  operations, 
and  containing  valuable  data  for  future  reference. 

The  work  of  amending  existing  lake-survey  charts,  and  of  projecting 
new  ones,  is  of  the  highest  importance  to  navigation  of  the  Great 
Lakes;  but  it  is  iini)ossible  to  do  this  with  credit  to  the  service  or  sat- 
isfaction to  the  navigator  unless  the  necessary  data  be  supplied  by  com- 
plete systematic  surveys.  Tlie  work  should  not  be  postponed,  but 
pressed  forward  with  dispatch,  and  an  annual  appropriation  of  $50,000 
for  a  few  years  is  essential  for  anything  like  reasonable,  satisfactory, 
or  economical  progress,  and  such  appropriation  must  be  regarded  as  a 
small  one  considering  the  vast  commercial  interests  at  stake. 

The  estimate  submitted  for  the  fiscal  year  ending  June  30, 1899,  is 
therefore  as  follows: 

For  surveys  :ind  all  expensos  connecte^l  with  corrct'tiiig  and  extending 
chartH  of  tho  Northern  and  Northwestern  Lakes,  to  be  avaihible  until 
expendeil $50, 000 

Money  stafcment, 

Jul V  1,  1 S9G,  bahuue  unexpended sf22. 829. 09 

Amount  allotted  from  act  of  June  11,  1896 1,500.00 

Amount  allotted  from  act  of  June  4,  1897 L'0, 700.00 

45,029.09 
June  30,  1897,  amount  expended  during  fiscal  year 18,431.83 

Julv  1,  1897,  balanee  unexpended 26,597.26 

July  1,  1897,  outstanding  liabilities 875.60 

Jaly  1,1897,  balance  available 25,721.76 
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Date$  and  amounU  of  appropriatkm$  far  twrreif  of  not  thmm  mmd  nortkwmitn  I 


lfiffch8,1841 $15,000 


Mfty  18, 1842 
Ifftrch  1, 1843 
Jnne  17, 1844 
March  3, 1845 
Angnst  8. 1846 


90,000 
30,000 
20,000 
20,000 
25,000 


August  12, 1848 25,000 

March  3, 1849 10,000 

September  28, 185<) 25,000 

March  3,1851 25,000 

August  30, 1852 25,000 

March  3, 1853 50.000 

Augusts,  1854 50,000 

March  3. 1855 50,000 

AugU8t30,  1856 50,000 

March  3, 1857 50,000 

June  12,  1858 75,000 

March  3, 1859 75,000 

June21,  1860 75,000 

March  2, 1861 75,000 

July  5,  1862 105,000 

February  9, 1863 106,879 

July  2,  1864 100,000 

February  28, 1865 125,000 

June  12,  1866 60,000 

March  2, 1867 77,500 


March  2, 1868 

July  20,  1888 

March  8, 1889 

July  16,  1870 

March  8, 1871 

June  10,  1872 

March  3, 1878 

June  23,  1874 

March  3, 1875 

July  31,  1876  (not  including 
$16,000  applied  to  snnrey  of 
Mississippi  RiTcr) 

March  3,  1877  (not  including 
f25,000  applied  to  surrev  of 
Mississippi  River  and  includ- 
ing $9,500  received  from  sale 
of  steamers) 

June  20,  1878  (not  including 
$49,500  applied  to  surrey  of 
Mississippi  River) 

March  8, 1879-..-. 

June  16, 1880 

March  8, 1881 

August  7, 1882 

Total 2, 


PRINTING   AND    ISSUE    OF    CHARTS    FOR   USB   OF    NAVIGATORS,   AND    RLBCTHC 

COPPRKPI.ATBS  FOR  CHART  PRINTING. 


March3, 1?<S3... 
July  7,  1884.... 
Man'h3, 1885... 
August  4,  1886.. 
March  3,1887... 
October  2,  1888. 
March  2,1889... 
August  30, 1890. 
March  3,1891... 


$3,000 
3,000 
3,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 


Augusts,  1892.. 
March  3, 1893... 
August  18, 1894. 
March  2, 1895... 
June  11, 1896. . . 
June  4, 1897 


Total 


SrRVF.YS  AND  ADDITIONS  TO  AND  CORRECTING  BNGRAVBD  PLATES. 


March  2,  1«?<J».., 
August  80,  1890. 
March  3,  1891... 
Augusts,  1892., 
March  3, 1893... 
August  18,  1894. 


$5,000 
10,000 
10,000 
5,000 
25,000 
25,000 


March  2, 1895 

June  11, 1896 

June  4, 1897.... ............. 


Total 


LUt  of  contnu'ls  iu  force  during  the  fiscal  year  ending  June  SO,  1897. 


Name  of  ooq tractor. 


Newton  3c  MacBean 

P.  E.  (iallaitlior 

P.C.Keliber 

Prenzlauer  Bros 

Wm.Ogle 

D.C.Keliher 


J.  B.  SwMtt. 

P.  M.  Church  A  Go 

The  Kichmond  Sc  Backus  Co. 
Ifrauk  Perry - 


I     Con  tract 
approved. 


Aoff.  19, 1896 


...do 

...do 

...do 

...do 

...do 

...do 

...do 

Aug.  21, 1896 
Wm.Ogle..'. j  Aug. 26, 1896 


Remarks. 


»For  fiscal  year  ending  June  SO,  lOT. 
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A. — REPORT  OF  MR.  E.  E.  HASKELL,  ASSISTANT  ENGINEER. 

United  States  EN(nNEER  Office, 

Sault  SU.  Marie,  Mich,,  June  SO,  1897, 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  work  pertaining  to  the 
survey  of  the  northern  and  northwestern  lakea^  resurvey  of  St.  Marys  River,  that 
has  been  intrusted  to  me  during  the  "fiscal  year  ending  June  30, 1897: 

This  work  has  been  the  field  and  office  work  of  the  primary  triangnlation,  the 
astronomical  work  pertaining  thereto,  the  magnetic  observations  made  during  the 
year,  the  measurement  of  the  Mackinaw  base  line,  the  construction  of  a  comparator 
for  testing  the  length  of  tapes  and  the  fitting  up  of  a  comparing  room  in  connection 
with  itj  and  the  supervision  of  the  topo^aphical  drawing  since  the  granting  of  the 
indefinite  leave  of  absence  to  Asst.  Engineer  H.  von  Sohon,  on  March  15, 1897. 

PROGRESS  OF  THE  FIELD  AND  OFFICE  WORK   OF  THE  TRI ANGULATION. 

Attention  is  invited  to  my  last  annual  report,  beginning  on  page  4023,  part  6,  of  the 
Report  of  the  Chief  of  Engineers  for  1896,  for  a  statement  showing  the  condition  of 
the  primary  triangulation  at  the  close  of  the  last  fiscal  year.  At  that  time  the  tri- 
angulation  originally  planned  in  connection  with  the  rcsnrvey  of  St.  Marys  River 
had  been  completed,  with  the  exception  of  the  chain  forming  what  has  been  called 
the  Mackinaw  connection.  During  the  past  year  this  unfinished  work  has  been 
completed.  To  give  a  clear  idea  of  it  we  have  prepared  a  map  (PI.  I),  on  which  is 
given  the  whole  system  of  the  primary  triangulation  of  the  resurvey  of  St.  Marys 
River  as  completed.  That  part  of  the  work  finished  during  the  past  year  began  with 
the  line  Iroquois-Duke  and  ended  with  the  Mackinaw  base  line.  Of  this  chain  of 
triangles,  Stations  Maple  Hill,  Robinson,  and  Mackinac  Island  had  been  built  during 
the  previous  fiscal  year.  The  remainder,  five  in  number,  were  built  by  the  angle- 
reading  parties  during  the  fiscal  year  1897. 

These  stations  were  all  small,  the  highest  one  being  but  15  feet. 

The  nine  stations,  beginning  with  Duke  and  Maple  Hill  and  ending  with  the  two 
base  stations,  were  occupied  and  the  angles  at  each  station  read,  thus  completing 
the  triangulation  proper. 

There  were  two  angle-reading  parties  engaged  upon  this  work,  one  in  charge  of 
Asst.  Engineer  Thomas  Russell  and  the  other  in  charge  of  the  writer.  Mr.  Russell 
took  the  field  July  7,  and  returned  to  the  office  November  16,  after  having  occupied 
Stations  Duke,  Maple  Hill,  Robinson,  Goose  Island,  St.  Ignaoe,  and  Rabbits  Back. 
The  writer  took  the  field  August  10,  and  after  c;ompletiug  the  measurement  of  the 
Mackinaw  base  line  on  October  27,  occupied  Stations  West  Base,  East  Base,  and 
Mackinac  Island. 

Stations  East  Base,  West  Rase,  St  Ignace,  Mackinac  Island,  and  Rabbits  Back  are 
ones  belonging  to  the  old  triangulation  of  the  Straits  of  Mackinac  that  extended 
from  Spectacle  Reef  to  High  Island,  work  that  was  executed  between  1849  and  1855, 
by  Capt.  J.  N.  Macomb.  A  description  of  these  stations  is  given  in  Professional 
Papers  No.  24,  from  which  we  found  them.  Although  the  marks  left  to  indicate 
their  geodetic  points  were  in  a  fair  state  of  preservation,  they  were  all  renewed  and 
will  be  described  for  future  reference. 

A  (  lVe8i  Base),  1851, 186:2, 1853,  J896.^Thi(i  station  marks  the  northwest  end  of  the 
Mackinaw  base  line  and  was  found  from  the  description  on  page  787  of  Professional 
Papers  No.  24.  It  is  directly  in  front  of  the  light-house  at  McCiulpins  Point,  Straits 
of  Mackinac.  ''The  geodetic  point  was  marked  by  the  intersection  of  two  lines  at 
the  center  of  a  square  cut  in  the  upper  surface  of  a  limestone  block,  the  figure  7 
being  cut  in  one  of  the  small  squares.'*  This  limestone  block  is  a  post  about  30 
inches  long  by  6  inches  square,  having  a  dressed  top.  We  di'illed  a  hole  about  4  inches 
deep  at  the  old  center,  and  cemented  into  the  post  with  Portland  cement  a  three- 
eighths  by  4  inch  brass  rod,  on  the  end  of  which  was  cut  a  -|-.  This  post  was  reset 
for  the  surface  mark,  the  top  of  it  being  about  8  inches  under  ground.  Underneath 
this,  for  a  more  permanent  mark,  was  sunk  a  sugar  barrel  with  its  top  end  4  feet 
below  the  surface  of  the  ground.  This  barrel  was  filled  with  concrete,  in  the  top  of 
which  was  set  a  brass  plug  about  5  inches  long,  1^  inches  in  diameter  at  its  top  end 
and  2  inches  in  diameter  at  its  base,  having  a  hole  about  one-eighth  of  an  inch  in 
diameter  to  mark  its  center.  The  plug  was  fitted  with  a  cap  of  the  same  material, 
to  protect  the  mark  from  injury.  (>reat  care  was  used  in  setting  both  of  these 
marks  to  restore  absolutely  the  position  of  the  geodetic  point  as  we  found  it.  To 
find  the  station,  strike  a  circle  having  a  radius  of  23.6  from  the  northeast  comer  of 
the  light-house  dwelling  as  a  center;  irom  the  front  angle  of  the  tower  of  the  light- 
bouse  strike  a  circle  with  a  radius  of  13.1  feet,  and  underneath  the  point  where  this 
circle  cuts  the  first  one  will  be  found  the  geodetic  point. 


uid  net  »n  that  its  top  eod  vug  about  1  foot  below  the  Hurfoce  of  I 
at  We«t  JIaM,  n^^^  rare  woa  takeu  to  neatahligb  the  K''0(l«tir 
poaition  1q  winch  it  won  t'oiinil.  This  ntation  standi  in  a  bed  of 
gave  Bi  eoimiderable  tronble  in  •ettine  the  barrel  of  coiieiet«. 

It  (St.  Ignact).  18S1,  lSu.1,  K9e.— Thj«  aUtion,  aa  deacribed  in  P 
No.  24,  "  van  ailnatod  on  Point  St.  I^ace,  at  the  aammit  of  the 
east  ciiil  of  a  cirat  of  a  rocky  lidKo.  ■  •  ■  ftie  gf orletic  poin 
hole  '2  iiii'hKH  in  d«]>th  dri1l«4l  in  the  solid  limcatnne  rook,  IS  Inc 
fB('«  of  tlir  );''"nnii.  and  tillrd  with  broken  naiU."  The  station  ' 
takioK  oiil  lln'  l>r<>k>-n  nnila,  drilling  the  bote  2  inches  deeper  an< 
with  I'urllanit  rrmi'iit.  a  |  by  1  Inch  braea  rod,  on  the  npper  end 
a  -|-.  Over  thin  was  wt  a  rodar  noat  projertin);  about  1  toot  ab< 
top  end  of  wbirb  waa  driven  a  win.'  nail  ior  a  snrfare  mark. 

R  {RahbiU  Itack],  Il>r.l.  /.v,*,.— This  atation,  aa  dsHcrilied  in  Profc 
21,  "waasitaatedon  tbeiummit  of  Rabbits  BaokPeak,  abont  Sm 
!4t.  Ifpiace.  •  *  ■  Tlie  Kcodctir  point  waa  marked  by  thrpo  30-' 
into  a  n)«fl  of  tbe  rncli."  Tbia  stiition  was  found  by  tinding  tb 
center  poat.  There  is  nbout  20  inchua  of  dirt  roveriui;  the  rook  it 
wen-  di'iren.  The  atntiun  was  ri>-innrki'd  by  a  limestune  post  ha^ 
in  wbu'li  WM  cemented  u  {  by  4  inch  britM  rod,  with  a  +  cat  in  it 
i-i-nterof  the  +  waa  placed  diriMily  over  tbp  ranter  of  the  clnat«r 
of  the  atone  poat  is  about  level  with  tlic  anrfuce  of  the  groond. 

Aa  statfd  above,  tbe  whole  of  Ihe  primary  triangulation  ezeci 
with  the  reeiirvey  of  St.  Marys  River  wili  be  found  on  PI.  I.  Ai 
tbe  irinnKulHtion  i'oiuplet«d  during  the  Inst  fiaoal  year,  this  plate 
to  show  the  wbole  triaognlation  net  exactly  as  ft  was  flniahod.  ! 
lier  sketcbea  ahow  tbe  work  as  it  stood  at  tbe  time  they  wer« 
embody  all  of  tbe  work  done  in  (he  areas  they  cover.  The  syste 
makraa  connection  between  tbe  old  tri  angulation  ofl^ke  Silprrioi 
aide  Gargantua-Hainainsc,  of  the  last  triangle,  Itargantna-Hfuna 
in  the  cantem  end  of  the  lake,  and  tbe  JIuckinaw  liaae  line  on  thi 
Straite  of  Miickinac  A  chain  of  trianglea  branchinE  from  this  n 
head  of  the  !5t.  Marys  Kivcr  fnllowa  it  to  Detonr,  and  fnmisht^d  t 
stw'oiidnry  and  tertiury  systcius  npon  which  the  topography  is  baa 

All  of  theuot<'a|>ertainingto  (be  triangulation  taken  during  the  J 
reduced  and  the  results  labaliited.  The  oomputations  were  ma 
Aast.  Engineer  Thomas  Russell  and  Recorder  H.  F.  Johnson. 

The  metlioda  pnraneit  in  both  field  and  office  work  and  tfa«  insti 
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RESULTS. 

Summary  of  the  work  for  ieason  of  1896, 


Stations. 


Dak6 

Maple  Hill 

Robinson 

Gooee  iBland 

RabbitoBack 

St.  Iniace 

Mackinac  Inland 

West  bane 

Kast  Base 

Magnetio  station  at  West  Base 


Total 


Primary 
angles. 


6 

9 

10 

4 
7 
9 

7 

4 
4 


60 


Secondary 
angles. 


2 
2 

7 
6 
3 
11 
6 
3 
4 
2 


56 


Vertical 
angles. 


2 
5 
8 
8 
5 
5 
4 
0 
0 


32 


Closing 
horizon. 


—1.18 
-1-0.13 
— 0.63 
—1.71 
—0.71 
—1.90 
—0.69 
+0.88 
—0.28 


The  foUowiug  compariBon  betwoeu  the  lengths  of  the  triangle  sides  from  the  work 
of  the  old  suryey  and  that  of  the  past  season  where  the  two  systems  overlap  may 
be  of  interest: 


Observed  an 

gles. 

Length  of  sides. 

Differ- 
ence. 

Triangle. 

Old  valaea. 

New 
values. 

Old  values. 

New 
values. 

£ast  Base 

o      /        // 

54    33    42.80 
86    40    82.84 
37    45    38.18 

II 

47.42 
31.56 
39.61 

Meters. 

8.754.918 

10. 736. 716 

6,580.270 

7,  .'118.465 
13,094.467 

Meters. 

8, 754. 100 

10,735.593 

6,579.560 

7,317.690 
13,093.100 

Meters. 
0.818 

West  Base 

1.128 

St.  Ignaoe 

0.701 

53.82 

58.58 

East  Base 

33    58    26.90 
0.)    57    30.30 
r>5    04    03.15 

26.99 
29.80 
03.58 

0.765 

St.  Ignace 

1.307 

IfanvitiAo  Island ....- , 

00.35 

00.37 

55.48 
07.09 
55.83 

Rabbits  Hack 

42    25    56.62 
45    29    06.82 
02    04    58.96 

Mm^-kinac  Inland  ....  r .  r , ....  r , . -  - 

7,734.414 
10,839.541 

7,733.660 
10.838.382 

0.764 

St.  Ignaoe 

1.159 

01.92 

57.90 

The  new  values  are  tlu'  smaller,  the  greatest  difference  being  1.367  meters  in  the 
length  of  the  line  East  Base  to  Mackinac  Island.  These  new  values  are  those  hronght 
from  the  8oo  base  line,  the  length  of  which  depends  upon  the  length  of  steel  tape 
No.  Ill,  belonging  to  the  Missouri  River  Commission,  with  which  it  was  measured.. 
The  constants  of  this  tape  are  given  on  page  4360  of  the  Beport  of  the  Chief  of 
Engineers  for  1893. 

As  will  be  seen  from  the  table  above,  the  length  of  the  Mackinaw  base  aa  derired 
from  the  Soo  biise  is  0.701  meter  shorter  than  the  v^ue  given  in  Professional  Papers 
No.  24.  The  comparison  of  these  results  with  the  measurement  of  the  Mackinaw 
base  line  made  during  the  present  year,  which  will  be  described  later  in  this  report, 
can  not  he  given  at  this  writing,  for  the  reason  that  the  absolute  lengths  of  the  wires 
with  which  it  was  measured  have  not  yet  been  determined.  In  our  last  year's  report 
we  gave  the  position  of  ^  Gargantua,  on  the  north  shore  of  Lake  Superior,  as 
derived  from  the  latitude  and  longitude  observed  at  Fort  Howard  and  ^so  as  deter- 
mined from  the  Soo  Observatory.  This  comparison  gave  the  latitude  as  carried  from 
the  Soo  Observatory  -|-  0",59f  greater  than  that  brought  from  Fort  Howard,  while 
the  longitude  was  — 8'M9,  less.  The  past  season's  work  gives  us  an  opportunity  of 
again  making  a  comparison  of  the  latitudes  and  longitudes  as  derived  mm  these  dif- 
ferent bases,  and  at  A  West  Base  we  have : 


Location. 


Wont  BaiM^  from  Fort  Howartl, 


Latitude. 


Longitude. 


West  Base  from  Soo  Observatory 4."i 

DifferenGes 


O        '           // 

45    47    13. 8U 
4:>    47    14.905 

o 
84 
84 

/         II 

40    22.40 
46    14.815 

+  1.05 


—  7.585 
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It  will  be  noticed  that  theM  differenoes  are  in  the  same  direetion  m  Hm 
yviiif  and  are  very  similar  in  amount.  Eyidently  there  ia  a  diaerepaney  •! 
Htation  error  between  the  loneitadea  deriyed  from  Fort  Howard  and  tkOM 
from  the  Soo  Obaervatory,  and  it  wonld  eeem  adviaable  to  make  a  detaia 
the  diflference  in  longitude  between  Cambridge  and  fiaolt  Ste.  Marie,  w 
coutemplated,  in  order  to  settle  upon  a  value  that  should  be  naed  befi»a 
tion  becomes  further  complicated. 

The  tables  giving  the  results  of  the  triangulation,  the  a^i^B^iBent,  tha  g 
positions  of  the  primary  and  secondarv  points,  will  be  found  appended  to ' 
of  Assistant  Engineer  Thomas  Russell,  marked  C. 

ASTRONOMICAL  OBSXBVATIOirS. 

The  astronomical  work  durin<;  the  HeaAon  of  1896  consisted  of  four  night 
tions  for  azimuth  between  8epteml»er  27  and  Otrtober  2,  at  A  West  Base, 
four  nights  eight  determinations  of  the  aximuth  of  the  primary  line  Wei 
Iguoce  wore  made.  Four  determinations  were  obtained  on  the  night  of  i 
2?  a  Unsd  Minoris.  Groom  bridge  750  and  51  Cephei  being  observed  at  easts 
tion  and  S  Ursu3  Minoris  at  western  elongation:  a  Urs»  Minoris  was  oh 
September  28  at  eastern  elongation ;  on  October  1  a  Ursa  Minoris  and  Qm 
750  were  observed  at  eastern  elongation,  and  on  October  2  a  Urse  Minoris 
elongation. 

The  instrnment  used  was  Trongbton  A  Simms  theodolite  Ko.  3,  and  ti 
followed  that  gdven  in  Appendix  No.  14  of  the  Coast  and  Oeodetio  Snri 
for  1880. 

The  time  was  taken  from  sidereal  chronometer,  Isaiah  Lnkens  No.  141. 
being  determiuod  on  each  ni^ht  ou  which  observations  were  made.  The  d 
and  right  ascensions  of  the  circumpolar  stars  used,  and  also  the  time  stars 
were  taken  from  the  Berliner  ARtronomisches  Jahrbuoh. 

The  azimuth  mark  consisted  of  a  lantern  placed  in  a  box  in  the  side  of  ^ 
out  a  slit  one-half  inch  wide  by  4  inches  long.  This  box  was  so  placed  ^i 
ter  of  the  lantern  occupied  a  position  directly  over  the  geodetic  point  at  A  ^ 
and  the  slit  woh  centered  on  the  line  to  West  Base. 

The  observations  have  been  reduced  in  duplicate  by  Assistant  Engineer ' 
and  Recorder  H.  F.  Johnson.    The  results  are  given  below : 


Date. 


Star  used. 


a(7.  Minoris 

Groom  bridge  7S0. 


18M. 
Sepieui1>er27 

Do 

Do ;  aU. Minoris 

Do I  61  Cephei 

Septomher28 a  U.  Minoris 

October  1 1 do 

Do Groombridge  760. 

Ootober2 aU. Minoris 


Mesn 

Moan,  rc.jcrtiiig  aziiniitli  luarktHl  *. 


Ol) 
m 


o 


211 


The  ohserva tions  on  Groonibricljje  750  on  October  1  were  made  by  Bir.  H.  F 
The  re8ult8  ou  d  V.  Minoris  on  S<'pteniber  27  and  on  a  U.  Minoris  on  Octol 
to  be  Biuall  in  compariHou  with  the  other  values,  but  are  given  for  the  n 
by  incorporating  them  the  range  in  the  observations  is  not  large. 

The  azimuth  brought  by  the  triangulation  from  the  azimuth  determined] 
Observatory  for  the  line  above  determined  is  213°  53'  29.55",  agreeing 
observ^ed  value  within  1.66'^  The  azimuth  published  in  Professional  Pat 
for  this  same  line  is  213<^  53'  U.26",  which  is  16.37''  larger  than  the  obaen 

MAGNETIC  WORK. 

During  the  past  fiscal  year  obnervations  for  determining  the  magnetie  d 
were  made  near  tive  of  the  primary  triancculation  stations  by  the  ang] 
parties.  These  five  stations  are :  Maple  Hill,  Robinson,  Goose  Islan^vl 
and  Mackinac  Island,  the  location  of  which  may  be  seen  on  PI.  I. 

The  instrument  used  was  a  Fauth  magnetometer,  the  same  as  used  thu 
year,  but  somewhat  improved,  as  mentioned  in  my  last  annual  report. 
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The  magnetic  station  near  West  Base,  MoGnlpins  Point,  Straits  of  Mackinac,  was 
marked  in  what  is  thought  will  he  a  permanent  manner,  so  as  to  preserve  it  for 
fkitore  use.  This  station  marks  the  nortueast  comer  of  the  light-house  reserre,  and 
U  within  10  feet  of  the  high- water  line  along  the  shore.  It  is  marked  hy  a  pillar  of 
concrete  8  inches  square  hy  8  feet  long,  4  feet  of  which  goes  in  the  ground.  On  the 
top  of  the  pillar  are  the  marks  U.  S.  +  1^36.  While  making  the  observations  the 
magnetometer  was  mounted  directly  on  this  pillar.  The  azimuth  to  St.  Helena  Island 
light-house,  center  of  lantern,  is  135^  59'  54.47'^,  which  makes  a  convenient  reference 
for  any  future  determination  at  this  point. 

In  the  table  which  follows  is  given  the  observer,  the  date,  the  latitude  and  longi- 
tude of  the  station,  the  resulting  declination,  and  the  time  of  the  elongations. 

Table  of  results;  magnetic  obBervations  during  1896, 


Station,  number,  place,  etc. 

Date. 

Observed 
declina- 
tion 
(west). 

Time  of  elongation 

(ninetieth  meridian 

time). 

Bemarka. 

Eastern. 

Western. 

1.  Near  ^  l£aple  Hill,  121.6 
meten;  asimath0(>36.8' 
from  A- 

1896. 
Aug.    6 
Aug.    7 
Aug.  10 

c       / 

1    00.9 
0    57.8 
0    44.2 

a.m. 
7.16 
7.20 
7.40 

7.00 
7.10 
7.10 

7.10 
7.15 
7.10 

7.40 
7.35 

7.35 
7.45 
7.50 

p.  m. 
12.80 
12.10 
12.40 

12.80 

12.20 

aU.45 

12.10 

1.20 

13.10 

12.80 
12.30 

12.65 
12.45 
12.55 

T.Riia8ell,assiBtantenffineer 
observer.  Latitnae  44P 
09.4' ;  longitude  84o  46.9'. 

Mean 

0    54.3 

AUfr.  21 

Aug.  22 
Aug.  24 

3.  Naar   A   Bobinson,   78.9 
Bietero;  azimathSSl^ 
60.3'  from  A- 

1    31.0 
1    29.6 
1    32.4 

Latitude  46o  04.1';  longitude 
84*^24.9'.  Assistant  Engi- 
neer T.  Russell,  obaerver. 

Mean 

1    31.0 

Se]>t  25 
Sept.  26 
Sept.  27 

t.  Near  A  Ooose  Inland.  66 
netera;  azimuth  32(P 
47.6'  from  A- 

1    08.8 
1    08.6 
1    06.2 

Latitude  45°  55.6';  longitude 
840  25.8'.  Assistant  Engi- 
neer T.  KusscU,  observer. 

Mean 

1    07.9 

Nov.     2 
Nov.     8 

4.  Near   A  West   Base    (of 
Mackinaw  batte  line). 

0  49.2 

1  00.5 

Latitude  4V>  47.3';  longdtnde 
840  46.2'.  Assistant  Engi- 
neer £.  E.  HaskeUfObserver. 
This  station  is  a  concrete 

Mwm T 

0    54.8 

Nov.   16 
Nov.   17 
Nov.   19 

pillar,  4  feet  above  ground, 
marking  one  boundary  of 
MoGulpins  Point.    Light- 
house reserve  at  the  shore 
of  the  strait*. 
LaUtudo  450  51.4':  longitude 
840  36.8'.    Assistant  Rngi- 
neorE.E.Haskell,observer. 

5.  Kear  A  Mackinac  Island. . 

1    46.5 
1    49.7 
1    44.3 

Mean 

1    46.8 

post  close  to  N  W.  comer  of 
the  parade  ground. 

aa.m. 
THE   REMEA8URRMENT  OF  THE  MACKINAW  BASE  LINE. 

I  quote  the  following  concerning  the  Mackinaw  base  line  ft'om  Professional  Papers 
No.  24,  page  588: 

''A  base  line  abont  4  miles  long,  in  the  first  section,  was  measured  by  Capt.  T.J. 
Lee,  Topographical  Engineers,  in  1854,  on  the  south  side  of  the  Straits  of  Mackinac. 
(See  Report  of  Chief  of  Topographical  Engineers.  U.  S.  A.,  for  1854.)  Its  length 
depended  on  that  of  the  15-foot  brass  bar  of  the  lake  survey,  whose  length  at  the 
time  was  not  known  with  great  precision.  Wiirdemann  had  assigned  a  length  and  a 
coefficient  of  expansion  to  this  bar,  but  nothing  is  known  of  the  methods  by  which 
he  determined  them,  and  it  is  now  known  that  the  expansion  assigned  by  him, 
namely,  0.0017  inch  per  degree  Fahrenheit,  is  largely  in  error.  As  the  len^h  of 
this  bar  has  been  changed  since  the  measurement  of  the  base  by  the  insertion  of 
agate  plates  in  its  ends,  it  is  impossible  now  to  determine  its  original  length. 
Accordinfl^y,  the  sides  of  the  triangulation  have  been  made  to  depend  on  the  side 
Door  Bluff-Cedar  River  of  the  main  triangulation,  both  for  length  and  acimnth,  this 
being  the  nearest  side  for  which  identity  between  the  old  and  new  stations  was 
certain.'' 

As  the  base  line  was  to  be  the  objectiye  point  of  the  triangolation,  and  in  view  of 
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th<*  iin«'i*riaiiity  as  to  its  length,  we  decided  to  remeanare  it,  the  marks  at  : 
haviu);  been  found  iiitart,  aH  heretofore  explained. 

After  thiH  d«»riNioii  wan  rn:irhcd  there  oauie  tho  question  of  method  to  W  fo 
The  precision  attained  with  hm^  t;i)M*f),  their  Huiall  cost,  and  the  rapidity  ^itl 
a  line  is  nieanureil  with  them,  werestn>n^  pointM  in  the  recomm«-ndatiun  of  th 
The  certainty,  however,  of  rinding  thi'ir  temperature  from  thermometers  is  8 
tiona1»le  that  it  was  considered  advisahle,  il  we  were  to  adopt  them,  to  seelt 
means  of  oliservinf;  this  quantity.     While  discuHHiufc  this  subject,  Mr.  £.  i>.  \N 
HUff^ested  the  use  of  brass  and  ste«'l  wires,  taking,  Hay.  10  wires  or  ta]MHi  ot'cai'h 
l(lO  meters  lonj;.  plarin^  thos<'  of  the  same  kind,  properly  supported,  end  to  en 
the  two  metals  side  by  sidt^  providing  means  for  stret-ching  each  tape  indepeno 
at  the  same  t  inie  brin^ioj;  the  rear  mark  on  any  tnpe  coincident  with  the  forwart 
on  the  sueeeedin)^  tape  of  t  he  same  metal,  and  finally  readinff  the  position  of  t} 
wanl  ends  of  the  foremost  tapes  on  scales  properl3'  placeu  for  the  purpose, 
would  be  practically  using  twotapt>sof  different  metals,  eacrh  a  kilometer  in  Ic 
and  determining  their  tem]>erature  from  their  difference  in  expansion.     Uii 
further  was  to  niiike  a  series  of  readings  with  these  tapes,  covering,  say,  a  per 
twenty- four  hours,  the  temperature  in  the  meantime  passing  through  a  maxi 
and  a  niininiuni,  and  ohtain,  instead  of  one,  two  hundred  or  more  measurem 
from  which  the  absolute  length  of  a  se(*tion  of  the  base  would  be  determined. 

The  expansion  of  a  steel  tape  a  kilometer  long  for  1<^  C.  ia  12  millimeters,  an« 
same  for  a  brass  tape  of  this  h'Ugtli  is  1!*  millimeters.    Or  for  every  <rliange  of 
we  have  a  relative  ehange  in  the  lengths  of  the  wires  of  7  millimeters,  whicl 
very  obvious  quantity. 

Mr.  Wheeler's  suggestion  led  to  the  question:  Why  not  use  tapes  a  kilonieti 
length,  ]in)vided  they  can  be  snpported  in  such  a  manner  that  a  uniform  tension 
1»e  maintained  throughout  their  entire  length?  Experiments  were  undertake 
this  direction,  and  we  found  that  by  the  use  of  hanging  sup]>orts  4  feet  in  Icn; 
placed  every  10  meters  and  carefully  plumbed,  spring  balances  placed  at  each  en< 
the  wire  for  indicating  the  tension  could  be  brought  into  coincidence.  In  act 
work  later,  these  supports  were  made  5  feet  in  length,  in  order  to  give  gres 
security  to  the  method. 

With  this  success  we  ordenrd  2  piano  wires,  1  brass- spring  wire  and  1  phosph 
bronze  wire  of  the  requisite  lengtn  and  of  No.  16  iron  and  steel  wire  gauge.    1 
phosphor-bronze  wire  was  seleeted,  in  a  mensure,  as  an  experiment,  its  compositi 
gn^atly  resembling  brass,  while  it  is  mii<*h  more  elastic.     On  the  receipt  of  the  wir 
although  they  lia<l  been  ordered  drawn  in  coils  of  large  diameters,  it  was  Ibuud  tli 
the  brass  wire  had  taken  on  a  set  in  conformity  with  the  size  of  the  coil  and  su  won 
not  straighten  out  when  unwound.     It  was  therefore  returned  to  the  mills,  and 
another  one  free  from  this  <lefect  could  not  be  obtained  in  time,  the  measureniei 
was  miule  with  the  ])hosphor-bron/e  iind  the  two  steel  wires. 

The  wires  were  marked  at  eneli  l(X)-nieter  point  of  their  length  by  having  sol derc 
to  them  a  brass  bead  made  in  a  lathe  on  whi<'h  was  cut  a  Hne  graduative  mark.  Pn 
liminarv'  to  their  use  in  the  field  they  were  taken  to  the  comparator  here  on  tii 
canal  grounds  and  each  100-nieter  section  of  each  steel  wire  compared  with  the  coi 
responding  section  of  the  jihosphor-bronze  wire  and  with  the  standard  100  meter 
of  the  <'omparator.  The  wires  were  wound  on  reels  about  30  inches  in  diameter 
which  were  inehiscd  in  Ix.ixes  made  for  the  purpose,  which  protected  them  while 
in  transportation  and  when  not  in  use. 

The  Mackinaw  base  line  extends  from  a  point  which  is  directly  in  front  of  McGnl- 
pins  Point  Light-ilouHe  in  a  direction  S.58^  E.  fori  miles.  When  the  line  was  first 
cut  through  in  the  early  tifties,  bv  far  the  largest  part  was  through  woods,  a  short 
distance  at  the  w  est  end  only  bemg  in  clearing.  All  but  about  1  mile  of  the  hasc 
line  has  been  usetl  as  a  wagon  road,  although  1  mile  more  has  never  been  verv*  exten- 
sively so  used.  The  western  mile  required  considerable  cutting  of  timber,  as  the 
trees  had  grown  so  that  they  made  a  continuous  archway  of  the  road.  The  scrond 
mile  requive<l  comparatively  little  cutting,  but  a  large  pa[rt  of  the  third  was  through 
a  heavy  growth  of  small  cellars,  retiuiring  considerable  work.  The  fourth  mile 
was  in  the  rond  and  took  no  trouble  to  prepare. 

The  line  is  rather  a  rough  one  for  a  base  line,  still  about  as  good  as  it  is  possible 
to  find  in  the  Icxality.  W^est  Hase  is  about  68  feet  above  Lake  Michigan,  and  thi* 
first  kilometer  from  it  is  about  level.  The  ground  then  takes  a  gradual  unevin 
slant  until  the  tracks  of  the  Grand  Rapids  and  Indiana  Railway  are  reached,  I> 
kilometers  farther,  where  the  elevation  is  31  feet  above  the  lake."^  From  this  poini 
the  slant  is  more  gradual  until  the  entl  of  the  fourth  kilometer  is  reacheil,  where  the 
ground  is  about  11  feet  above  the  lake.  The  fifth  kilometer  and  six-tenths  of  tiie 
next  one  are  about  level.  The  ground  then  rises  more  or  less  irregularly  to  Ea^t 
Base,  which  is  21)  feet  above  the  lake. 

The  marking  and  position  of  the  base  stations  has  already  been  described  in  cou- 
nection  with  the  work  of  the  triaugulation.    The  only  other  point  on  the  line  \^t- 
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luanently  marked  i»  the  end  of  the  first  kilometer  from  West  BaHe,  marked  by  a  barrel 
of  coiuTete  set  in  the  gronn<l  with  the  top  4  feet  below  the  surface.  In  this  is  set 
Hash  with  the  top  a  brass  rod  4  inche^s  lon^,  thrt'e-cighths  of  an  inch  iu  diameter  with 
a  -\-  on  its  upper  surface,  one  line  of  whioh  is  porpcutiicnlar  to  the  base  Hue.  Tliis 
marks  the  point  between  which  and  West  Base  about  rOO  measuienients  were  taken, 
and  may  be  made  useful  iu  future  for  testing  kilometer  wires. 

The  interval  between  July  1  and  August  12  was  spent  at  Sault  Ste.  Marie,  com- 
pleting tlie  comparator  which  was  iu  progress  of  coustrnction  and  will  be  described 
later,  marking  the  measuring  wires,  and  comparing  them  previous  to  their  use  in  the 
Held.  By  August  12  the  party  was  established  in  camp  near  West  Base,  and  imme- 
diately began  the  preliminary  work  of  clearing  the  ba^e  line,  cutting  stakes  for  sup- 
porting the  wires,  and  building  a  few  triangulation  stations  that  were  required  in 
the  vicinity. 

As  soon  as  the  base  line  was  cleared,  a  station  15  feet  high  was  built  at  West  Base, 
from  the  top  of  which  a  target  of  the  same  htMght  could  be  seen  on  Esist  Base.  A 
transit  line  was  then  run  through,  and  a  hub,  with  a  tack  to  indicate  the  line,  set 
every  100  meters.  A  line  of  levels  was  next  run  and  the  elevation  of  the  ground 
obtained  at  each  10-meter  point,  from  which  a  protile  wa«  made  of  the  entire  line. 
On  this  profile  was  drawn  a  gnMle  line  in  kilometer  lengths,  which  represented  the 
position  the  measuring  wires  wouhl  occupy  when  in  place  for  a  meiwurement.  This 
protile  also  furnished  the  data  for  getting  the  leugtn  of  the  stakes  to  be  driven  at 
each  10-meter  point,  to  carry  the  supporting  hooks. 

A  kilometer  section  of  the  base  was  made  ready  for  measurement  by  stretching  a 
100-met«r  wire,  marked  every  10  metiers  b(»tween  the  hubs  previously  driven,  and 
setting  with  a  transit  a  Hmail  stake  directly  on  the  line  at  every  lO-met-er  point. 
The  tall  stakes  for  carrying  the  sup]>orting  hooks  having  been  previously  cut  of 
proper  length  and  sharpened,  they  were  set  by  making  a  hole  in  the  ground  with  an 
iron  bar,  about  6  inches  to  one  side  of  the  line  at  each  10-meter  point,  setting  the 
stake  therein  and  driving  it  firmly  into  the  ground  with  a  wooden  maul  from  a  step- 
ladder  made  lor  the  purpose.  The  grade  line  for  the  wires,  taken  from  the  prolile, 
was  next  marked  on  these  stakes  by  driving  a  6-penny  wire  nail  into  the  line  side  of  . 
the  stake.  The  supporting  hooks  were  made  from  No.  18  steel  wire^  a  hook  like  the 
one  on  the  letter  "t/'  about  three-eighths  of  an  inch  wide  and  1  inch  deep,  being 
turned  at  each  end  of  a  piece  about  1  foot  long.  Pieces  of  galvanized  sheet  iron,  2 
inches  wide  by  4  inches  long,  were  turm*d  at  one  edge  into  a  tube  about  one-fourth 
of  an  inch  in  diameter,  through  which  a  40  penny  wire  nail  could  be  passed,  and  then 
driven  into  the  stake.  In  the  opposite  edge  of  this  piece  of  sheet  iron  were  punched 
three  small  holes  I  inch  a])art,  in  which  were  tied  pieces  of  fine  braided  silk  fishing 
line  4  feet  long,  the  hooks  above  mentioned  being  tied  to  the  lower  ends  of  these 
strings.  For  a  kilometer,  !H*  sets  of  these  supporting  hooks  were  recjuired,  and  they 
were  all  carefully  constructed  after  the  same  pattern,  so  that  it  was  only  necessary, 
when  putting  them  u]),  to  hook  the  three  hooks  under  the  grade  nail,  draw  the  strings 
taut,  and  drive  the  40penny  nail  into  the  stake  above,  at  right  angles  to  the  direc- 
tion of  the  base  line  and  as  nearly  horizontal  as  possible.  The  point  of  support  for 
the  middle  hook — the  middle  hole  iu  the  j>iece  of  sheet  iron — was  then  plumbed  over 
the  small  stake  set  on  the  line  by  tamping  the  ground  around  the  large  stake.  When 
not  carrying  the  base  wires,  these  supporting  hooks  were  kept  hooked  under  the 
grade  nail  to  prevent  them  from  being  tangled  up  with  each  other  by  the  wind. 

A  polished  brass  plate,  2  by  4  inches  and  one-eighth  of  an  inch  thick,  on  which 
had  been  cut  two  iiue  lines,  through  the  middle,  at  right  angles  to  each  other,  y,'i\s 
set  at  the  elevation  of  the  grade  Iiue,  directly  over  the  geodetic  point  at  West  Base. 
The  intersection  of  the  two  lines  was  over  the  geodetic  point  and  one  of  the  lines 
was  placed  at  right  angles  to  the  base  line,  (ireat  care  was  taken  in  setting  this 
plat«  to  injure  the  mark  on  it  being  directly  over  the  underground  mark,  for  from 
It  all  measurementH  were  made.  At  the  end  of  each  kilometer  two  very  large  posts 
were  set,  about  1  i'eet  apart,  with  their  centers  directly  on  the  base  line.  These 
were  sawed  ofi"  at  the  proper  height  so  that  a  3-inch  plank,  4  feet  long,  could  be 
spiked  to  them  and  have  its  top  surface  1  inch  below  the  grade  line.  A  piece  of  pine 
board  H  inches  wide,  about  2  feet  long,  and  fifteen-sixteenths  of  an  inch  thick,  in 
one  side  of  which,  4  inches  from  one  end,  was  iulaid,  one-sixteenth  of  au  inch,  a  brass 
plate,  Niinilar  to  the  one  used  at  West  Base,  exce]>t  that  one  of  its  edges,  dressed, 
straight,  was  used  for  the  end  mark,  against  which  was  set  one  end  of  each  of  the 
quarter-meter  scales.  The  scales  were  fastened  to  the  board,  their  graduated  edges 
1  inch  apart,  the  edge  of  the  middle  scale  on  the  center  line  of  the  board  This 
board  was  fastened  to  the  plank  on  the  posts  so  that  its  center  line  was  on  the  base 
line,  and  the  scales  which  it  carried  were  so  placed  that  the  forward  marks  on  the 
measuring  wires,  when  stretched  for  measuring,  would  fall  near  the  middle  of  the 
scales,  thus  allowing  for  expansion  and  contraction. 

With  the  stakes  cut  and  sharpened  ready  for  driving,  a  kilometer  could  be  staked 
and  made  ready  for  meivsuriug  in  one  day's  work  with  the  whole  party. 


t1i6Ui ;  » tii»ii  stotf aned  »t  each  of  tlie  fc)llowiug  pointo,  the  100,  3t 
inelaT  pninU  to  Msist  iu  plumbing  niipporta.  protect  the  wire*  fn 
roaininic  »t  luj^,  ami  rend  tliermoiuelera;  ami  an  observer  to  kt 
tbif  wtreito  coincideure  with  the  narmarlc;  in  all,  nine  persons, 
evtr,  in  too  eninll.  onlem  the  baae  line  is  widl  olearud,  knd  there  ii 
of  lieing  diatiirbed  br  ntorh. 

IliH  m^usiirenient  of  a  kiliimeUir  took  place  MfoUowa:  The  r 
lueaniirliiic  wiree  were  plured  alioat  15  feel  bnck  of  the  mnlk  (ru 
DNnleut  wM  to  \wsin  aD<l  ti<-cnre1y  fasteufd  in  place.  The  enda 
were  run  out  anil  tii-d  to  a  "hurt  Htiek  In  tliu  orili^r  in  which  they 
urini;.  A  iii;iu  timk  tliiw  Khurt  ntii-k  In  hand  aD<l  m»r[;hed  forward 
ret'Ia  In  the  iin-aTitirun  lieiuf;  tcndrd  to  pay  tbem  oat  evenly.  Wh 
out  the  mull  pulling  the  wirusmopiied,  and  a  couple  of  pieces  of  « 
liinK  hy  1  inrh  iu[iinro,  hKlil  tnj^etlior  nt  oiip  emi  liy  a  screw,  were  el 
noti'hM  haviiii;  lienu  cut  in  one  of  Uie  sticks  in  which  the  wirei 
man  took  hold  of  this  clamp  and  a  signal  was  fpveu  to  move  forwi 
mora  wvri'  rnn  »iit,  whi>n  a  NOi'ond  clump  wan  pnt  on  and  a  third  i 
so  <iii  niitil  rbi'  wiri>s  wpre  out.  The  rear  ends  of  the  wires  wei 
thrir  respeclivtf  cliiiups  an<l  a  xienul  riven  to  pnt  them  up  iu  the 
At  this  eiftnni  iiucb  luiin  started  from  hU  clamp  nnd  heg^i  booking 
ing  toward  tht>  re»r  enil  of  Ihe  kilonieti'r.  As  soon  ••  this  woj 
was  fiiNtcncd  to  ttH  i'i-s[iei'tive  spring  balsni'e,  and  the  proper  t 
msiiilaineil.  one  m:m  devoting  himself  to  this  adjnstment.  The 
Hignal  being  given  ihat  lh«  tension  had  Wen  adjusted,  begaa  pini 
ing  hnoka,  going  linit  over  tlie  line  and  plnmtiing  them  approxii 
following  with  a  kiiuiII  weight  of  aliout  1  ]>ound,  which  wm  hook 
hiHih,  the  win  lifteil  not  and  rctnnied  when  the  hook  had  bean  I 
wna  ciiMtoinary  Ci>  plumb  throngli  the  length  of  thct  kilometer  ris 
ing  It  mnnsurement,  although  it  wwt  found  by  trial  that  only  four  I 

Tlie  plumbing  of  the  supporting  books  being  tinished.  a  flog  was 
polo  at  the  fonvaril  cod  of  tbe  kilonn^ter  as  a  Hjirnal  that  on  the 
observntioiiH  woiilil  begin,  All  wutehee  nere  iirwiously  compare 
minutes  tlie  tbrou  s.'iiles  were  reiiil  an  nearly  simnltaneonsly  aa  p 
tension  on  ciicb  wire  having  been  noted.  The  rending  of  each  tbe 
taken  nnd  recorded,  the  obxerver  at  Ihe  rear  end  in  the  meantimi 
the  rear  inarkH  were  in  plni'c.  An  obiieri'iition  was  made  •Tel',i 
wiri'H  had  cxpanited  or  contracted  abont  1  crntimetsr,  throwing  tti 
ont  of  plumb  enongh  to  n-qnire  attention,  when  a  signal  woultThe; 
the  Hag  tb]it  had  lieou  miwtrl,  that  the  aapporting  books  were 
Kut-h  attendant  would  then  pininb  bnckwanl  and  toward  over  i 
he  rami  lor.  ilie  forward  nnd  rear  ubHervers  in  the  menntlme  nlai 
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The  following  is  a  table  of  their  corrections : 


Temper- 

U.8.E. 

U.  S.  E. 

U.S.E. 

U.8.E. 

IT.  S.  E. 

U.  S.  E. 

IT.  S.  E. 

aturo. 

8977. 

8079. 

9000. 

9007. 

9008. 

0009. 

9010. 

o 

o 

o 

o 

o 

o 

o 

o 

0.0 

-0.08 

-0.05 

-0.10 

-0.07 

-0.05 

—0.02 

—0.04 

2.5 

—0.04 

— 0.0« 

—0.12 

—0.10 

—0.06 

—0.07 

—0.08 

5.0 

—0.08 

—0.08 

—0.11 

—0.09 

—0.08 

—0.08 

—0.08 

7.5 

0.10 

—0.10 

—0.13 

—0.11 

—0.07 

—0.10 

—0.08 

10.0 

—0.13 

-0.13 

—0.15 

-0.13 

-^.12 

—0.13 

—0.12 

12.5 

—0.13 

—0.12 

—0.20 

—0.14 

-0.11 

—0.18 

—0.16 

15.0 

-0.10 

—0.10 

—0.17 

—0.15 

-0.11 

—0.09 

0.11 

17.5 

—0.10 

—0.09 

—0.18 

-0. 13 

—0.14 

—0.08 

—O.U 

20.0 

— 0. 11 

—0.12 

—0.19 

—0.14 

—0.15 

—0.10 

—IMS 

22.5 

—0.10 

-0.10 

-0.18 

—0.13 

—0.16 

—0.09 

—0.11 

25.0 

-0.10 

—0.10 

—0.21 

—0.13 

— O.U 

-0.10 

—0.13 

27.5 

-0.11 

—0.10 

-0.22 

—0.10 

—0.10 

—0.10 

—0.10 

30.0 

—0.11 

—0.07 

—0.21 

-0.08 

—0.08 

—0.12 

—0.10 

32.5 

—0.13 

—0.10 

—0.  21) 

—0.10 

—0.13 

—0.13 

—0.09 

35.0 

—0.15 

—0.14 

—0.17 

—0.14 

—0.14 

-0.16 

—0.15 

37.5 

—0.15 

—0.09 

—0.18 

—0.14 

-0.15 

—0.16 

—0.13 

40.0 

-0.15 

—0.11 

—0. 18 

—0.12 

—0.11 

—0.15 

—0.13 

42.5 

—0.13 

-0.14 

-0.21 

—0.14 

-0.14 

—0.19 

—0.14 

45.0 

-0.14 

—0.14 

-0.23 

—0. 12 

-0.14 

-0.21 

-0.16 

47.5 

—0.12 

—0.19 

—0.26 

—0.14 

—0.11 

—0.23 

—0.16 

50.0 

—0.16 

—0.23 

-0.30 

—0.18 

-0.12 

—0.27 

—0.13 

Each  kilometer  of  the  base  line  was  measured  in  the  same  mnnuer  as  the  tirst,  the 
last  or  fractional  one  of  600  meters  being  measured  by  nsing  the  first  600  meters  of 
each  wire.  The  distance  from  the  6,600-meter  point  back  to  East  Base — the  base 
bein^  approximately  6,579.5  meters  long — was  measured  with  a  100-foot  Chesterman 
steel  tape,  which  will  be  very  carefully  tested  before  the  tinal  length  of  the  base  is 
announced. 

Tbe  absolute  length  of  the  base  line  can  not  be  g^ven  at  this  writing,  for  the  reason 
that  the  absolute  length  of  each  of  the  kilometer  wires  at  a  ji^ven  temperature  is  not 
yet  known.  Everything  is  in  readiness  for  determining  it,  and  it  will  be  given, 
together  with  the  length  of  the  base,  in  our  next  annual  report. 

The  method  promises  well,  as  will  be  seen  when  we  are  able  to  give  the  results. 
The  experience  gained  during  the  past  season,  however,  brought  out  snggeetions  for 
improvements,  chief  among  which  is  an  automatic  method  of  applying  the  tension. 
This  will  prove  of  great  advantage,  as,  in  general,  it  will  shorten  the  time  of  reading 
tbe  solves,  while  it  will  do  away  with  the  uncertainty  that  a  spring  balance  may  not 
always  indicate  the  same  number  of  pounds  of  pull. 


THK  COMPARATOR  AND  COMrARING  ROOM. 

The  necessity  of  having  some  means  of  testing  the  length  of  the  yarious  steel 
tapes  and  wires  used  in  connection  with  the  survey  of  the  river  and  harbor  improve- 
niente  in  this  district  suggested  long  ago  the  advisability  of  having  means  here  at 
hand  for  this  purpose,  and  this  office  iias  l>een  gradually  working  toward  this  end. 
It  has  in  its  possession  the  four  microscopes  and  the  cut-off  of  the  Repsold  base- 
measuring  apparatus,  and  standard  met(;r.s  "  M.T.  1876''  and  **  R.  1876,''  that  were  the 
property  of  the  old  Lake  Survey  which  is  substantially  all  that  is  required  in  the 
way  of  instruments.     What  else  was  wanted  were  a  few  auxiliaries,  a  comparing 

,  room,  and  a  place  for  a  comparator  for  testing  long  tapes.  A  place  for  a  comparing 
room  was  readily  fonnd  in  one  of  the  buildings  on  the  canal  grounds.  A  place  for  a 
comparator  was  also  fonnd  on  the  canal  grounds  between  the  canal  and  the  rapids 
near  the  movable  dam,  and  the  construction  of  this  will  now  be  briefly  described. 

At  the  place  mentioned  the  rock  in  situ — Potsdam  sandstone — which  underlies 
this  vicinity,  reaches  within  about  4  feet  of  the  surface  of  the  ground.  Beginning 
at  a  convenient  point  a  line  was  staked  out  about  parallel  to  tlie  canal  and  118  feet 

.  from  it,  along  wliich  the  distances,  100  feet,  50  meters,  100  met.ers,  and  500  feet,  were 
carefully  marked  ofl*  from  the  eiistenimost  point.  At  each -mark  a  hole  wiis  dug 
about  5  feet  square  down  to  the  rock  and  a  pier  of  concrete  for  holding  a  microscope 
erected.  The  bases  of  these  piers  are  about  4  feet  square.  They  maintain  this  size 
fbr  about  3  feet,  when  they  reduce  to  2  feet  square  for  the  remainder  of  their  height, 
their  face  side  being  vortical  from  top  to  bottom.  The  faces  of  these  piers  were'  all 
on  the  same  straight  line  and  at  the  respective  distances  indicated  above,  center  to 
center — from  the  iirst  or  easternmost  pier.    The  tops  of  the  piers  were  at  the  same 
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elevation,  and  had  net  in  them  a  sni table  iron  casting  for  anppoHli 
microacopen  and  carrying  in  connection  therewith  a  scale  on  wUeh  ti 
be  made. 

After  the  concrete  in  these  piers  had  set  so  that  the  molds  in  whiohl 
could  be  removed,  a  stoncc'iittor  was  employod,  and  the  rock  in  aitii  te 
pier  for  an  area  1  foot  squaiv,  the  center  of  which  fell  directly  nndemcM 
B<'opowhen  monnted,  was  cut  down  to  the  grade  line  of  the  rock  in  to 
where  the  rock  was  lowest.  In  the  center  of  this  are*  was  drilled  » 
iViches  in  diameter  and  5  inches  deep  in  which  was  CMuented,  with  Pov 
a  large  brass  plug  about  5  inches  long,  1^  inches  in  diameter  at  its  top 
in  diameter  at  its  base.  Its  top  end  projects  about  one-half  an  inch  a 
rounding  rock,  and  is  covered  with  a  nicely  fitUns  braas  cap  that  proteel 
the  small  hole  drilled  verticallv  in  the  center  of  the  plug  to  rocSaire  tl 
the  cut-off.  These  five  brass  plugs  were  set  at  the  same  elevation  am 
straight  line  as  nearly  as  it  was  possible  to  set  them.  The  cnt-off  wb 
of  these  pings  has  its  scale  directly  under  the  mieroscope  monnted  on ' 

Each  brass  plug  is  surrounded  with  a  wall  of  concrete  moloaing  m 
3  feet  square,  reaching  to  the  surface  of  the  ground.  This  area  is 
A  platform,  and  over  each  pier  and  platform  is  a  small  house  4  by  6  feet  ^ 
protect  all  from  the  weather.  At  the  beginning  of  cold  weather  is 
wells  in  which  the  plugs  stand  are  filled  with  sand  to  keep  ont  tbc 
thought  that  the  lengths  here  marked  will  reipain  absolutely  nnchi 
there  is  a  disturbance  of  the  earth's  crust. 

These  various  lengths  have  yet  to  be  determined  in  terms  of  one  or 
the  standard  meters  above  referred  to.  To  accomplish  this  a  steel  ba 
cross-section  and  8  metera  long,  has  been  selected,  dressed  to  proper  d 
had  inserted  in  it,  near  its  neutral  axis,  silver  plugs  on  which  are  fine 
marking  each  meter  length.  A  trough  has  been  constructed,  suitably 
which  this  bar  can  be  used  as  a  measure  of  length,  beingpacked  in  lee 
ing  the  temperature  of  that  material  when  melting.  The  various  le 
comparator  will  be  determined  in  terms  of  this  8-meter  bar,  and  its  leu 
of  one  of  the  standard  meters. 

For  getting  the  length  of  this  8-meter  bar  in  torms  of  one  of  the  stai 
a  comparing  room  has  been  fitted  up  as  follown:  This  room  is  in  war 
on  the  canal  grounds,  and  is  9  by  «36  feet  in  size.  On  a  linn  running  Ic 
through  the  middle  of  thiR  room  and  11.46  feet  center  to  center,  an 
piers  of  concrete.  These  piers  start  from  a  point  5  feet  below  the  sc 
ground  and  are  4  feet  s<]uare  for  the  first  3  feet  of  their  height,  and  2  i 
the  remaining  5  feet.  Their  tops  are  at  the  same  elevation,  and  reetingc 
to  them  by  long^  bolts  set  in  the  concrete  when  the  piers  were  constmol 
28  f(*et  long,  built  of  three  3  by  12  inch  spruce  planks  piled  one  above  t 
firmly  bolted  together.  On  top  of  this  beam  and  bolted  to  it  are  nine  i; 
at  the  di^«tance  of  1  meter  apart  for  supporting  the  microscopes. 

In  f^nt  of  and  on  a  line  parallel  to  the  piers  stand  five  large  oak  po 
5  feet  in  the  ground,  to  the  tops  of  which  are  bolted  two  3  by  10  inch  spn 
Kesting  on  these  stringers  is  the  track  on  which  the  trough  with  the  8-mc 
Thin  track  is  entirely  independent  of  the  piers.  Provision  is  made  so  th 
ard  meter  can  be  placed  in  the  trough  beside  the  8-meter  bar  for  th 
comparing  it  in  turn  with  each  of  the  meters  of  the  8-meter  bar,  a  sic 
of  the  trough  bringing  first  one  and  then  the  other  of  the  standan 
microscopes. 

TOPOGRAPHIC  WORK. 

On  March  15,  1897,  the  topographic  work,  previously  in  charge  of  Ai 
H.  von  Schon,  waR,  on  his  being  granted  an  indefinite  leave  of  absence 
me.  The  work  executed  Hince  tliis  date  has  been  office  work  upon  tl 
topographic  and  by drographic  sheets,  but  to  make  this  subject  perfectlv 
review  will  be  given  of  the  work  accomplished  by  Mr.  von  Schon  and  h 
ing  the  fiscal  year  just  ended. 

This  work  was  the  completion  of  the  unfinished  topography  and  hyd 
new  chart  No.  1  ol'  St.  Marys  River  and  the  completion  of  the  line  of  t 
from  T.  B.  M.  No.  8,  south  of  the  Munuscong  River  to  Detour  Light-H 
No.  1  covers  the  river  from  the  head  of  Mud  Lake  to  Lake  Huron,  a  d 
miles,  and  extends  eastward  over  the  foot  of  8t.  Joseph  Island,  Potajzan 
and  Drummond  Island  to  Sulphur  Island  Light,  covering  an  area  of  a| 
472  square  miles. 

Attention  is  invited  to  Mr.  von  Schon's  report,  marked  E,  page  4056, 1 
Chief  of  Engineers  for  1896,  for  a  statement  showing  the  condition  of 
the  close  of  the  last  fiscal  year.  Briefly  speaking,  the  topography  and  ] 
within  the  area  covered  by  chart  No.  1,  was  about  one-third  finished. 
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phy  on  both  sides  of  the  riyer  had  been  completed  to  the  foot  of  St.  Joseph  Island, 
including  that  of  the  sonth  shore  of  this  island  as  far  eastward  as  Grande  Point. 
The  topography  of  several  of  the  islands  in  the  northern  half  of  Potagannissing  Bay 
had  also  been  obtained.  The  hydrography  of  the  river  had  been  finished  to  Detonr 
Lumber  Company's  dock  at  Detour,  by  the  ice  survey  in  March,  1896. 

During  the  past  season  the  secondary  and  tertiary  triangulation  for  controlling  the 
topography  and  hydrography  of  Potagannissing  Say  described  in  Mr.  von  Schon's 
last  years  report,  was  extended  by  the  addition  of  2  quadrilaterals  to  the  secondary 
system  and  31  quadrilaterals  to  the  tertiary  system,  covering  completely  the  area 
surveyed. 

The  topography  of  all  the  Islands  lyin^  in  Potagannissing  Bay,  that  of  the  shore 
line  of  Drummond  Island  from  Poe  Point  on  the  north  snore,  westward  around 
through  Detour  Passage  and  along  the  sonth  shore  to  and  including  Whitney  Bay 
was  obtained.  Also  the  topograpny  of  tlie  right  bank  of  the  river  from  the  point 
where  the  work  of  the  previous  year  ended  (before  mentioned)  down  to  the  mouth 
of  the  river  and  a  short  distance  westward  along  the  Lake  Huron  shore. 

In  hydrographic  work  Potagannissing  Bay  and  Detour  Passage  from  Detour  Lorn- 
ber  Company's  dock  to  the  month  of  the  river  were  sounded. 

The  precise  levels  run  during  the  season  were  the  completion  of  the  rn'ojected  line 
from  Sault  Ste.  Marie  to  Dotour  Light  House,  the  part  run  being  from  T.  B.  M.  No.  8, 
about  3  miles  south  of  the  Big  Mnnuscong  River  to  Detour  Light,  a  distance  of  35 
miles. 

The  topographv  and  hydrography  are  plotted  on  field  or  plane  table  sheets  thai 
are  22  by  &  inches  in  size.  The  work  of  the  past  season  overlapped  on  10  of  the 
sheets  ox  the  year  previous  and  required  19  new  sheets.  Tracings  are  made  on 
vellum  of  these  field  sheets  that  are  25  by  45  inches  in  size.  These  tracings  are  called 
record-sheet  tracings.  The  work  of  the  season  overlaps  on  2  record  sheets  of  last 
season  and  furnishes  9  new  sheets. 

The  office  work  of  reducing  the  notes  of  the  secondary  and  tertiary  triangulation 
on  the  preliminary  computation  of  the  line  of  precise  levels  were  completed  at  the 
time  the  work  was  assigned  to  me.  The  field  notes  of  the  topography  and  hydro- 
graphy were  also  about  nine-tenths  plotted. 

Tne  process  made  since  March  15  has  been  the  completion  of  the  plotting  of  the 
topographic  and  hydrographic  notes,  thus  completing  all  of  the  plane-table  sheets. 
Record  sheets  No.  29^  Milford  Haven ;  No.  30,  Serpent ;  No.  31,  Sulphur  Island  Light, 
have  been  made,  leaving  record  sheets  No.  32.  Chippewa ;  No.  33,  Potagannissing;  No. 
34,  Hand  Bay;  No.  35,  Detonr;  and  No.  36,  Detour  Passage,  to  be  drawn  in  oraer  to 
complete  the  work. 

The  press  of  other  work  has  prevented  the  checking  of  the  computations  of  the 
precise  level  line,  and  the  results  from  this  work  can  not,  therefore,  be  given  at  this 
writing. 

There  were  associated  with  Mr.  Von  Schon  as  his  assistants.  Recorders  Andrew  J. 
Swift  and  Howard  N.  Eavenson ;  and  also  Rodmen  Murray  Blanchard  and  Charles  E. 
Thompson,  who  assisted  at  instrument  work  in  the  field.  Mr.  Eavenson  ran  the  line 
of  precise  levels  and  also  made  the  preliminary  computations  of  them.  He  resigned 
his  position  February  9,  1897,  since  when  Mr.  Swift  has  been  the  only  assistant  en- 
gaged upon  the  topographical  work.  Mr.  Swift  has  also  made,  in  connection  with 
his  regular  work,  most  of  the  sketches  for  our  annual  reports.  Tables  Nos.  1.  2,  3, 
and  4,  giving  the  results  of  the  secondary  and  tertiary  triangulation  in  Potagamissing 
Bay,  are  hereto  appended. 

Very  respectfully,  your  obedient  servant, 

£.  £.  Haskjslx.,  JiaUtant  Engineer, 

Mr.  £.  S.  Wheeler,  AeaUtant  Engineer. 
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Stations. 


Kocmiiih 

238i 

252 


238^. 
264.. 
2S3.. 


KocrulHh 

2381 

264 


KoctuIhIi 

254 

252 


232 

2381 

Kocruiah 


232.. 

238.. 
238|. 


232 

238 

Kocrtiish 


288 

2381 

Kooruitth 


230. 
288. 
232. 

295. 
238. 
232. 

295. 
236. 
238. 

295. 
238. 
232. 


296 

3U1.... 


801 

Chippewa. 
230 


295 

801 

Chippewa. 


295 

Chippewa. 
236 


301 

803 

Chippewa. 


801. 
303. 
230. 


Chippewa. 
830 


801. 
299. 


AcUna 

tedanglea. 

Sides. 

o 
90 
70 
19 

29 
20 
10 

20.19 
33.37 
00.44 

MeUra, 
6.152.19 
4,852.10 
1,091.70 

13 

130 

30 

03 
20 
29 

50.47 
07.20 
60.27 

1.630.27 
6. 162. 19 
4,020.29 

72 
83 
23 

54 

24 
40 

41.83 
29.84 
48.33 

4.020.29 
4,184.40 
1,091.70 

17 

100 

65 

34 
45 
40 

88.38 
18.93 
02.71 

1,630.27 
4.852.10 
4,184.40 

27 

31 

121 

14 
20 
18 

39.08 
50.25 
24.07 

1,091.70 
1.028.10 
3,167.46 

28 

128 

23 

11 
17 
81 

22.60 
12.02 
24.82 

1,000.20 
8,157.46 
1,005.66 

55 
73 
62 

26 
08 
26 

02.24 
21.16 
30.01 

1,008.14 
1,028.10 
1,006.66 

50 
54 

68 

08 
68 
52 

61.47 
21.07 
47.40 

1,001.70 
1.068.14 
1,000.20 

23 

130 

20 

28 
10 
14 

16.35 
42.07 
60.69 

1,005.56 
8.075.82 
1.782.87 

79 
41 
69 

11 
85 
12 

86.81 
48.1] 
30.07 

3.076.82 
2,078.58 
2,080.66 

39 
05 
76 

50 
04 
05 

08.11 
00.40 
45.43 

1,782.87 
2,523.82 
2,088.66 

39 
55 
85 

21 
10 
27 

27.70 
50.04 
35.66 

1.005.66 
2,078.62 
2,523.82 

53 

,        51 

76 

12 
11 
85 

40.03 
54.73 
24.34 

2.703.86 
2,080.65 
3.342.67 

1        75 
!        55 

28 
11 
20 

45.74 
12.88 
01.38 

3,636.16 
2,708.86 
8,008.68 

1        25 

120 

!        28 

07 
40 
11 

28.00 
40.47 
51.44 

3.003.68 
6,078.40 
8,842.67 

'        28 

20 

130 

05 
69 
66 

12.84 
21.44 
25.72 

8.636.15 
2.U80.66 
6,073.40 

89 

62 

'        27 

20 
43 
50 

64.02 
50.06 
00.01 

8,870.28 
8,008.58 
1,588.19 

1          5 

49 
39 
80 

30.08 
28.07 
52.30 

4,811.88 
2,708.80 
1,688.10 

1       68 

1        77 

49 

08 
07 
49 

30.08 
20.03 
08.00 

8.586.15 
4,81L83 
8,870.28 

34 
77 
08 

15 
10 
28 

20.40 
17.80 
12.08 

068.00 
1,000.12 
1,663.10 
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Stationt. 


90S. 
303. 


30&. 
Ml. 
209. 

805. 
803. 
301. 

806. 
299. 


Burst  Inland. 


Bmton 

305 

Burnt  InUml. 


BaeoB 

290 

Bamt  Island . 


BaooB. 
305.... 
299.... 


Koeroish 

254 

260 


Kocmisli 

23H4 

250 


238|. 
254.. 
250.. 


240. 
254. 
262. 

246. 

240. 
252. 

246. 
240. 
254. 

246. 
254. 
252. 

293. 
295. 
232. 

293. 
232. 
230. 

298. 
295. 
230. 

295. 
282. 
230. 


305 

299 

Burnt  Island. 


307 

306 

I^nmt  Island. 


A^oatod  angles. 


SO  20 

64  m 

66  81 

14  49 

31  11 

188  50 

85  81 

08  23 

46  04 

68  06 

97  04 

24  40 

88  11 

57  43 

80  06 

44  06 

61  00 
84  64 

18  00 

116  40 

48  04 

81  44 

62  30 
06  44 

104  80 

61  60 


81  83 

76  11 

72  14 

20  27 

109  83 

40  68 

103  68 

65  26 

10  36 

80  48 

85  63 

13  18 

28  10 

06  16 

60  83 

60  09 

74  06 

46  50 


66.82 

61.02 
11.70 

05.43 
30.13 
24.44 

50.80 
21.38 
47.73 

58.76 
61.04 
10.90 

42.14 
11.70 
08.10 

00.06 
43.84 
18.80 

42.08 
10.52 
07.40 

58.38 
30.86 
30.76 

41.24 
42.07 
35.70 

63.03 
12.00 
64.07 

61.34 
62.90 
15.76 

4&85 
29.66 
41.00 

18.86 
21.00 
25.14 

34.40 
27.76 
67.75 

43.80 
22.50 
53.70 


34  80  48.45 
70  44  66.45 
74  44  16.10 

04  83  82.25 

48  40  00.30 

35  37  18.45 

24  17  13.20 

116  86  49.15 

39  06  57.66 

58  06  00.10 

97  04  62.99 

24  40  06.83 

86  00  82.14 

65  17  68.80 

20  82  28.06 


I 

J 
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Table  No.  3. — Tertiary  triangulation — PotagannisBmg  Bay — Continned. 


Stations. 


307. 


Borat  Island. 
187 


Serpent 

Salphor  Inland  Light. 


Serpent 
846 


345 

Snlphar  iHland  Light. 


Harbor  Island 
Bacon 


Harbor  Island 


841. 


Harbor  Island 

Baoon 

841 


Baoon. 
299.... 
841.... 


Harbor  Island. 

841 

887 


Harbor  Island 

337 

811 


Harbor  Island 

841 

811 


841. 
387. 
811. 


Island 


811. 


Harbor  Inland 
811 


Harbor  Island 


811.... 
887.... 
Baoon, 


Harbor  Island 
841 


Harbor  Island 

841 

888 

Harb«tr  Island 

888 

887 


Adjnsted  i 

sngles. 

Sidea. 

o 

69 
OiB 
64 

/ 

16 
22 
21 

/I 

20.53 
03.68 
36,79 

MtUra. 
8,923.87 
4,18L93 
8,709.73 

26 

123 

30 

63 
23 
42 

11.01 
59.08 
49.81 

1.940.03 
8,700.73 
2,200.66 

14 

HO 

129 

03 
04 
61 

52.80 
2L02 
46.18 

2,180.84 
\*>4.67 
6,016.20 

63 
38 
87 

26 
66 

38 

67.22 
17.09 
45.69 

6,781.83 
5. 804. 67 
8,436.28 

16 

121 

42 

64 

62 

13 

40.70 
12.81 
00.49 

2,180.84 
0,78L83 
6,806.60 

81 
41 
67 

39 
16 
04 

28.46 
42.16 
64.39 

5,017.40 
8,744.86 
4,766.008 

48 
78 
62 

66 
31 
82 

59.63 
00.93 
50.44 

8,556.00 
4,622.20 
8,744.36 

180 
34 
25 

36 
18 
06 

23.08 
05.79 
31.12 

8,620.20 
4.622.20 
4.760.006 

16 

186 

27 

67 
36 
26 

36.30 
04.32 
19.83 

8,556.00 
8.529.20 
5,617.40 

80 
81 
08 

39 
15 
06 

10.60 
49.00 
00.28 

3,640.20 
4.924.50 
4.622.29 

68 
46 
66 

50 
27 
41 

68.08 
13.06 
48.87 

6,039.41 
8.850.93 
4.924.56 

99 
86 
44 

80 
60 
39 

08.74 
8L26 
20.01 

0.486.82 
3.850.92 
4,622.20 

46 

113 
21 

25 
32 
02 

17.80 
13.33 
28.80 

5,030.41 
6. 486. 32 
3,540.20 

129 
27 
22 

64 

68 
12 

35.90 
06.14 
18.90 

7,816.08 
4,766.03 
8,860.02 

106 
48 
31 

37 
08 
10 

28.74 
17.24 
14.03 

7,184.34 
6,057.40 
8,850.03 

24 
60 
85 

17 
69 
43 

07.23 
42.20 
10.68 

2,086.87 
4,705.08 
6,067.40 

16 

101 

63 

10 
18 
30 

12.10 
56.22 
5L68 

3,066.87 
7,816.88 
7,134.84 

61 
67 
61 

06 
10 
37 

00.74 
04.81 
54.42 

4.698.98 
4,418.97 
4,622.29 

•    81 

109 

38 

42 
25 
52 

04.02 
06.14 
50.20 

8,800.03 
0,944.07 
4,022.20 

29 

35 

116 

23 
01 
84 

66.12 
30.78 
33.06 

3,770.64 
4,418.97 
0.044.87 
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Stations. 


841. 


Kooroitb 
264 


S48 

233 

Kocmish 


SU. 

282. 


KoomiBh 


2«4 

Kocmiah 
280 


232 

KoemlBh. 
242 


232. 
238. 
242. 


297 

Harbm:  Island , 
Chippewa 


Baoon 

Harbor  Island 
297 


291|. 
293.. 
230.. 


291i. 
282.. 
280.. 


Grande  Point. 

Serpent 

260 


Serpent, 

262 

260 


Baoon 

809 

Harbor  Island 


Bacon 

260 

Harbor  Inland 


Baoon. 
279.... 


Harbor  Island 

Harbor  Island 

281 

311 


Harbor  Island 

813 

811 


315. 
811. 
337. 

316. 
311. 
817. 


A^nated  angles. 


Of  u 

53  56  38.66 

52  09  00.30 

73  54  21.04 

75  33  01.5 

62  35  57.0 
41  51  01.5 

29  28  08.7 

47  21  11.4 

103  10  44.9 

50  40  87.03 

63  51  12.34 
56  28  10.73 

68  27  47.5 
77  33  28.0 
33  58  44.5 

27  11  55 

83  49  23 
88  68  43 

82  37  52.97 

51  07  26,77 
46  14  40.20 

91  OS  50.5 

46  50  50.5 

41  54  10 

50  54  48.03 

69  13  06.24 
59  52  03.73 

55  24  39.73 

09  24  22.54 

25  10  57.73 

24  25  26.23 

55  39  19.53 

99  55  14.24 

22  87  18.5 

122  49  53.6 

84  32  52.0 


19  02 

126  14 

84  43 

77  43 

66  24 

35  51 

29  51 

53  42 

96  25 

32  30 
114  09 

33  19 

17  28 

150  42 

11  49 

111  60 

48  55 

19  14 

90  43 

16  48 

72  28 


41 

52 

57.61 

71 

41 

17.22 

66 

25 

45.17 

06.77 
20.26 
82.97 

55.06 
51.97 
12.97 

31.73 
32.63 
55.74 

46.23 
48.24 
30.68 

11.77 
41.77 
06.46 

13.24 
38.03 
08.73 

87.54 
20.  S3 
02.28 


1 
3 
8 
i 

4, 

3. 

2. 

1. 
2, 

3,1 

1,1 
2,( 

1,« 
3,3 
2.0( 

a 

1,73 
1.92 

2.20 
1,731 
l,6Qi 

6.404 
4,684 
4,2n 

4,277. 
5,152. 
4,766. 

2,257. 
2,7^. 
1,167.1 

I,355.( 
2,705.1 
3,22&2 

5,4913 

12.003.1' 

8.101.0: 

3.863.73 
6,49136 
5.30157 

1.927.34 
4,766.01 
3,366.10 

5.081.67 
4,768^01 
3,045.97 

2,943.97 
4.766.01 
5,875.78 

2.268.57 
3.850.92 
2,318.80 

2, 363. 15 
3, 850. 9.' 
1.612.24 

5,039.41 
4,092.76 
1,788.60 

1,975.50 

542.82 

1,788.60 
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Stations. 


A^jvsteda&glfii. 


S15 

311 

319 

821 

387 

841 

3» 

837... 

341 

817 

831 

328 

827 

381 

388 

Harbor  laland 

888 

841 

299 

Harbor  laland 
335 

Baoon 

271 

Harbor  Inland 

Baoon 

275 

Harbor  laland 


Of  // 

88  14  05.54 

87  51  54.23 
58  54  00.23 

40  23  02.73 
97  19  16.24 

88  17  41.08 

49  50  47.7 

74  54  89.5 

65  05  82.8 

25  20  05.47 

15  84  55.77 

139  04  58.70 

21  59  34.27 

148  24  19.27 

14  86  06.46 

41  49  20 

74  82  41 
68  47  60 

58  07  04.77 

85  27  15.97 

86  25  89.96 

66  20  18.5 
46  46  27 
66  64  19.6 

65  46  10.5 

49  00  81.6 

75  14  18 


Meters. 
2,074.29 
1,282,14 
1.788.60 

2,540.20 
8,819.06 
1,886.98 

1,640.90 
8,201.82 
1,719.60 

1,044.21 

665.60 

1,698.19 

1,874.84 
8,779.64 
1,696.19 

8,100.47 
4,622.29 
4,806.46 

6.854.38 
6.286.84 
8,744.86 

6,092.49 
4.766.01 
6.018.84 

6,219.42 
4,766.01 
6b  106. 78 


TERTIARY  TRI ANGULATION  IN  THE  DETOUR  PASSAGE. 


Detour. 

287 

235 


237. 
235. 

266. 
237. 
264. 


264. 


241. 


Detour 

268 

Detour  Ligbt 


28  28 

55  51 

95  39 

26  18 

125  05 

28  41 

80  48 

17  18 

131  58 

52  08 

26  03 

101  47 

14  47 

26  49 

188  23 

17  08 

120  25 

42  31 


56.66 

12.36 
51 

00.02 
06.25 
46.73 

15.02 
41.23 
03.75 

18 

51.8 

56.7 

31.47 
06.76 
21.77 

29.70 
28.39 
0L91 


1.718.62 
1,978.85 
8, 575. 78 

1.718.62 
8,178.91 
1,861.88 

1,861.89 

i,on.ii 

X708.99 

1,985.87 
1,077.11 
1,899.66 

1,867.86 
1,899.66 
8,681.01 

1,661.18 
4,569.77 
8,673.66 
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Tadlk  No.  i,—Coordimmte$  of  ierHmrji  triaufulmH^m  9kMm9  §m  Fatrnffmimittlk 

referred  to  @  Marhar  leland,  In 


su- 

tion. 


216 

238 

238| 

240 

242 

244 

246 

248 

250 

252 

254 

200 


Located  on — 


Haplo  Island 

North  Seine  Inlaod 
Perrique  Island  — 

CoWiDe  Island 

Beef  Island 

8t  Joseph  Island . . . 

Hoff  Island 

St.  Joseph  Island . . . 

do 

do 


Korth. 


7,028.21 

8,276.58 

9,870.00 

10,675.00 

0.856.94 

0,650.83 

10,705.82 

11,754.68 

18,006.55 

14,667.19 


Fox  Island 13.851.! 


200 

271 

275  i 

270  j 

2M1  I 

2914 

203 

206 

207 

209 

aoi 

303 
306 
807 
300 

311  j 

313  I 

315  ; 

317  I 

319  < 

321  I 

323 

327 

329 

331 

333  i 

335  I 

837 

339 

341 

343 

345 

237 

239 

241 

264 

206 

268 


16,060.40 
12,315.00 


6.000.20 
6.260.46 
6,079.71 
4,157.40 
8,743.85 
4,281.86 
2,808,17 
1,832.22 
024.62 


Thessalon  Island 

OullUland 

Surveyors  Island 

Fairbanks  Island .... 

Picnic  Island 

Sam  Island 

Wreok  Island 

Burnt  Island  Reef. . . 

Burnt  Island 

do 

Wilson  Island 

Cedar  Island 

Choke  Cherry  Island 

Pn>i>eller  Inland 

Standerson  Island . . . 
Saltonstall  Island... 
Harbor  Island  Keef  . 
Drummond  Island... 

Boulsnser  Islaud 

Rogg  Island 

Fire  Island 

La  Point  Island 

Grape  Island 

Bald  Inland^ 

Dnimmund  Island 

Bay  Island 

JameH  Island '■ 

Anhnian  Island I  81.00 

Rutland  Island >         532.67 

Peck  Island j         980.46 

Di  ummond  Island ■      1, 270. 68 

do 3.107.50 

do 5.040.66 

do 5,713.26 

do 


130.22 


do 

Bellevue  Island 

Upper  Penindula,  Mich. 

do 

Island 


Soath. 


12.430.33 
6, 175. 04 
4.841.81 
2,043.63 
2,818.78 


801.67 
8,239.09 
1,655.31 
1,519.52 
1,863.70 
1,814.39 

211.56 


1,428.20 
084.17 
788.97 


2.644.75 
3.618.92 
4, 175. 22 
8,828.27 
4,837.50 
8,395.28 


Jfe/sra. 
414.80 


174.76 


10.034.15 
11,206l15 


9.04 


716.32 
1,204.80 


3.082.76 
434.05 
1,500.00 
3.110.06 
3,856.23 
3,434.16 
2.343.94 
4,181.81 
4,613.64 
5.646.71 
4,306.34 
6, 827. 70 
4,624.14 
6,827.74 
8,421.84 
6,379.63 
9,282.41 
3,406.66 
3.687.56 
3,836.33 
674.13 
.04 


4 
1. 


4, 
3, 

3. 
1, 


i 
3.4 
1.7 


1,115.( 


DISCHARGE   MKASrREMRKTS   IN  ST.   MARTS  RIVBR. 


b.— report  of  mr.  b.  b.  ha8kbll,  assistant  en61nekr. 

United  States  Engineer  Office, 
SauH  Ste,  Marie,  Miok.,  June  SO,  1897, 

Sir:  I  have  tho  lienor  to  mako  the  following  report  npon  the  diocbarffe  meaAoifr- 
mcntn  made  in  the  St.  Marys  Kiver  at  Saalt  Ste.  Marie,  Mioh.,  daring  Febmary  and 
Man-h,  18i»6: 

In  my  last  annual  roi)ort,  pap^e  4027,  part  6,  of  the  report  of  the  Chief  of  Eo.id- 
Deers  for  18!)6, 1  ^ave  a  brief  desc^ription  of  discharge  meaoaremento  made  in  St.  Marys 
River  during  the  winter  of  1895-96.  In  the  present  report  we  propose  to  discoss 
only  those  observations  that  were  described  as  having  been  made  on  tbe  Spry's  Dock 
section.  So  few  obsorvations  were  made  on  the  Kemp's  Dock  section  that  they  have 
not  been  reduced,  and  we  do  not  feel  that  wc  have,  as  yet,  all  of  the  datji  reqnired  for 
a  tliorough  disou»sion  of  the  obftervations  made  irom  the  International  Bridge.  A 
few  more  observations  must  be  made  for  determining  the  coefficient  to  redoce  sur- 
face velocity  measured  to  the  mean  of  the  vertical  curve  for  seyeral  of  the  bridge 
spans. 

The  St.  Marys  River  from  its  source,  Lake  Superior,  to  its  month,  where  it  empties 
into  Lake  Huron,  measured  along  the  main  channel  line,  is  62  miles  long.     It  ii  t 
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crooked  utream,  very  variable  in  width,  and  is  divided  at  several  points  by  large 
islands.  Beginning  at  its  head  it  is  4  miles  wide,  it  retains  this  width  for  aboat 
5  miles,  where  it  begins  to  grow  narrower,  and  a  distance  of  4  miles  farther,  has 
reached  a  width  of  about  half  a  mile;  then  it  abruptly  widens  to  about  2  miles  and 
retains  this  width  until  the  head  of  the  St.  Marys  Rapids  are  reached,  a  distance 
of  14  miles  from  the  starting  point.  From  the  best  data  available,  the  fall  of  the 
riyer  to  the  head  of  the  rapius  is  0.41  of  a  foot. 

Hie  St.  Marys  Rapids  are  about  1  mile  long  and  half  a  mile  wide,  and  the  mean 
fall  in  them — from  twenty-five  years'  observations,  1871  to.  1895,  inclusive — is  17.68 
feet.  From  the  foot  of  the  rapids  the  river  is  nearly  straight  for  a  distance  of  2 
miles  and  has  an  average  width  of  about  three- fourths  of  a  mile,  the  fall  being 
abont  0.2  of  a  foot.  It  is  in  the  middle  of  this  reach  that  the  discharge  section 
was  located. 

At  the  foot  of  this  straight  reach  the  river  is  divided  by  Sugar  Island  into  two 
main  channels,  known  as  tne  Hay  Lake  and  Lake  George  routes.  The  present  steam- 
boat channel  is  by  the  way  of  Hay  Lake;  by  this  route  the  Little  Kanids,  which 
aggregate  about  one  fourth  of  a  mile  in  width,  cover  the  first  1^  miles,  ana  in  this  dis- 
tance there  is  a  fall  of  aboutO.75  of  a  foot.  Hay  Lake  begins  at  the  foot  of  the  Little 
Rapids,  and,  measured  along  the  sailing  line,  is  approximately  11  miles  long,  2  miles 
wide,  and  has  a  fall  of  0.1  of  a  foot.  At  the  foot  of  Hay  Lake  is  Neebish  Island 
whicn  helps  to  form  two  outlets,  the  West  and  the  Miadle  Neebish  Kapids.  The 
main  channel  is  by  the  Middle  Neebish  Rapids,  which  are  approximately  2  miles 
long,  one-half  mile  wide,  and  have  a  fall  of  0.8  of  a  foot.  Abont  a  mile  below  the 
foot  of  these  rapids,  at  the  foot  of  Sugar  Island,  the  Lake  George  branch  of  the  river 
again  joins  the  Hay  Lake  branch,  after  having  traversed  26  miles,  16  of  which  may 
be  called  ''river"  and  the  remaining  10  ''lake,''  and  having  divided  its  waters  on 
the  head  of  St.  Joseph  Island,  a  pul  of  them  going  to  LaSe  Huron  by  way  of  the 
Collingwood  channel. 

From  the  foot  of  Sugar  Island  the  maiu  channel  passes  through  Litth^  Mud  Lake, 
3  miles  long  and  three-fourths  of  a  mile  wide,  and  through  the  Sailors  Encampment 
reach  of  the  river,  2  miles  long  and  one-fourth  of  a  mile  wide,  and  then  empties  into 
Mud  Lake.  In  the  5  miles  from  the  foot  of  Sugar  Island  to  the  head  of  Mud  Lake 
the  fall  is  about  0.6  of  a  foot. 

This  route  by  way  of  the  West  Neebish  Rapids,  from  the  head  of  Neebish  Island 
to  Mud  Lake,  is  about  7  miles,  the  first  3  of  which  may  be  called  a  part  of  Hay  Lake, 
and  the  remaining  4  rapids  and  river.  The  rapids  themselves  are  about  1  mile  long 
and  three-eighths  of  a  mile  wide.  The  fall  by  this  route  is,  of  course,  the  same  as 
that  from  Hay  Lake  to  Mud  Lake  by  way  of  the  Middle  Neebish  and  Sailors 
Encampment. 

From  the  head  of  Mud  Lake  to  Lake  Huron  is  24  miles.  This  reach  of  the  river 
is  very  broad  the  greater  part  of  its  length  and  has  two  outlets,  one  by  way  of  Pota- 
gannissing  Bay  and  the  other  by  the  main  channel.  It  is  so  large  a  stream,  in  rela- 
tion to  the  volume  of  water  it  has  to  carry,  that  the  fall  is  but  slight;  a  fair  estimate 
would  probably  bo  0.2  of  a  foot. 

From  the  head  of  the  river  to  Lake  Huron,  as  stated  above,  is  62  miles,  and  in  this 
distance  the  river  has  fallen  20.75  feet,  which  represents  the  difference  in  elevation 
between  the  level  of  Lake  Huron  and  that  of  Lake  Superior.  The  results  of  twenty- 
five  years'  observations,  from  1871  to  1895  inclusive,  show  the  mean  level  of  Lake 
Superior  to  be  601.94,  and  of  Lake  Huron  to  be  581.19,  referred  to  mean  tide  at  New 
York. 

The  stream  is  one  that  would  be  called  permanent  in  its  character,  its  banks  and 
bed  being  for  the  most  part  rocky.  The  bed  is  very  irregular  from  the  many  shoals 
that  are  to  be  found  along  it.  In  consequence  of  this  the  flow  of  water  is  also  very 
irregular.  In  the  rapids  and  restricted  portions  the  current  is  strong,  while  in  many 
stretches,  such  as  the  lakes,  it  is  almost  inappreciable. 

TIIK  DI8CIIAROK  SECTION. 

The  discharge  section,  located  as  stated  above  in  the  reach  of  river  extending  from 
the  foot  of  the  iSt.  Marys  Rapids  to  the  head  of  the  Little  Rapids,  is  probably  as 
good  a  one  as  can  be  cliosen  at  any  point  along  the  river.  All  of  the  now  coming 
out  of  Lake  Superior  has  to  pass  this  point.  The  location  of  this  section  is  shown 
on  PI.  I,  which  is  a  map  of  the  river  from  the  head  of  the  St.  Marys  Rapids  to 
near  the  heail  of  Little  Rapids,  a  distance  of  about  3  miles.  On  this  map  can  be 
seen  also  the  location  of  the  gauges  used.  The  section  began  at  the  foot  of  Spry'n 
Dock,  on  the  American  side  of  the  river,  and  ended  against  Plummer's  Dock,  on  the 
Canadian  side  of  the  river.  The  amount  of  water  passing  behind  or  underneath 
these  docks  is  quite  inappreciable.  The  water  width  of  tne  section  is  2,483  feet. 
The  river  was  frozen  over  at  the  time  of  making  the  observations,  and  the  section 
was  sounded,  and  all  of  the  current  obeervations  made,  through  ttie  ice.  The  sec- 
tion wa«  lined  out  with  a  transit  and  a  small  stake  set  every  10  feet,  starting  from 


4094   REPORT  OF  THE  CHIEF  OF  ENOINEEBS,  U.  8.  AV 


the  dock  on  the  American  side.  An  ioe  anger  wae  then  naad  to  bonji 
stake,  and  through  this  a  eonnding  wae  made  with  a  •onndinir  vadL 
heavy  lead  attached  to  a  No.  18  eteel  wire.  From  theee  sonncQngil 
section  hae  heen  platted  and  will  be  foand  on  PI.  I.  Aa  great  care  ww 
ing  oat  the  section,  marking  the  distanoee  along  it,  and  in  making  iSkm 
is  not  probable  that  an  error  as  great  ae  1  per  cent  exists  in  the  mnm  i 
thus  determined. 

WATEB  OAUOX8. 

In  making  the  obserrations  fonr  water  ffangea  were  used,  located  m 
at  the  head  of  the  canal,  one  on  the  sontn  aontment  of  tlM  Internal 
one  on  the  northeast  pier  of  the  canal,  at  the  foot  of  the  Rapids,  ai 
discharge  section  on  the  American  side.  These  locations  may  be  seea 
PI.  I.  They  were  all  staff  gauges  and  marked  to  read,  directly,  the  els 
water  snrfSsoe  aboye  mean  tide  at  New  York. 

The  gauge  at  the  head  of  the  canal  is  the  one  that  has  been  read  < 
Rince  January  1, 1871.  This  gauge  gires  the  level  of  Lake  Superior,  1 
the  river  IVom  the  lake  to  the  gauffe,  which,  as  stated  above,  is  0.41  of 
gauge  on  the  south  abutment  of  the  International  Bridge  la  the  one  i 
tion  gauge  for  the  obeervations  made  firom  the  bridge.    Thia  gans;e  wi 


fifteen  minutes,  simultaneounly  with  the  gauge  at  the  head  of  the  ^^ 
days.  From  these  observations  the  mean  £ul  from  the  head  of  the 
Bridge  was  found  to  be  0.20  of  a  foot. 

The  gauge  on  the  northeast  pier  of  the  canal  is  practically  at  th 
Rapids.  It  was  used  for  the  pui7>ose  of  determining  tnefall  between  H 
Rapids  and  the  8pry*s  Do<^k  discharge  section.  The  gauge  wae  read 
minutes,  simultaneously  with  the  section  gauge,  for  a  period  of  six  i 
observations  give  a  mean  fall  of  0.12  of  a  foot.  The  section  gauge 
directly  at  the  end  of  the  discharge  section  on  the  American  side.  T 
well  as  the  one  at  the  Int«niational  Bridge,  was  read  every  fift^n  n 
days  when  discharge  measurements  were  in  progress.  The  gange  on 
tional  Bridge  was  loso  read  simultaneously  with  the  section  gange. 

CURRENT  METER  USED. 

The  current  meter  used  was  a  Haskell,  Form  E.    They  belong  to  the  ( 

roller  wheel  class  and  are  electric  recording.    They  are  16  inches  Ions, 
inches  in  diameter,  and  weigh  2f  pounds.    With  their  low-pitch  wn* 
register  velocities  as  low  as  0.35  of  a  foot  per  second. 

HYDROMETRIC  PENDULUM  USBD. 

On  the  discharge  section  were  three  meter  stations  against  the  left  ba 
the  velocity  was  ton  low  to  be  recorded  with  the  meter.  After  consider 
tion  of  how  to  obtain  a  measure  of  the  velocity  at  these  stations,  we  d< 
a  hvdrometric  pendulum.  Accordingly,  a  ball  4  inches  in  diameter  was 
a  block  of  hard  wood  and  sufficient  lead  was  inserted,  as  a  plug,  to  rei 
just  heavy  enough  to  sink.  This  ball,  with  a  very  fine  braided  silk  et 
to  it,  constituted  the  pendulum.  A  square  board  was  next  made  firono 
lar^e  enough  to  permit  striking,  from  a  point  near  one  comer  as  cento', 
radius,  a  quadrant  of  a  circle.  Beginning  with  a  radius  drawn  parallel 
of  the  board,  this  arc  was  graduateid  to  half  degrees.  At  the  extremit} 
in  the  unper  right-hand  comer,  a  plate  level  from  a  transit  was  adjust 
tion  in  the  plane  of  the  board  at  nght  angles  to  the  zero  radius.  Dii 
neath  this  level,  on  the  lower  edge  of  the  board,  was  a  screw  some  iinol 
with  a  spherical  head,  working  in  a  nut  to  form  a  leveling  screw. 
attached  to  the  side  of  the  board  and  on  this  was  wound  the  suk  cord  o 
liun,  after  having  passed  over  a  small  screw  set  at  the  center  of  the  ciro 
ing  observations  it  was  easy  enough  to  estimate  tiie  tenth  of  a  degree. 

RATING  OF  METER. 

As  stated  in  my  last  year's  report,  a  few  obervations  were  made  £ 
meter  in  November,  previous  to  making  the  discharge  measurements  the 
at  the  International  Bridge.  The  meter  was  thoroughly  rated  on  coi 
discharge  measurements  on  the  Spry's  Dock  section  in  March,  and  it  i 
that  has  been  used  in  reducing  all  velocities  measnred.  A  description  o 
will  be  given  together  with  the  reduction  of  the  rating  observations. 

To  make  a  ratmg  n  slit  about  8  inches  wide  and  200  feet  long  was  sawi 
in  the  canal  just  above  the  movable  dam.  The  movable  dam  was  closer 
and  there  was  no  current  through  the  canal.    A  large  sled  was  8electe< 
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cousiderably  more  than  span  the  slit  in  the  ice.  Throngh  a  hole  in  the  center  of  the 
sled  was  placed  a  |-inch  ji;as  pij^e  which  was  supported  in  a  vertical  position  by  a 
frftme  work  attached  to  the  sled.  This  piece  of  gas  pipe  was  long  enongh  to  pass 
About  2  feet  helow  the  bottom  of  the  ice,  and  to  it  the  meter  was  attached  in  snob  a 
manner  that  it  was  free  to  assume  the  direction  in  which  it  was  moving.  To  keep 
tbe  sled  from  sliding  sideways  pieces  of  2  by  4  scantling  were  spiked  to  the  ice 
on  each  side  of  the  slit,  forming  rails  between  which  the  runners  were  confined. 
The  ba«e  was  150  feet  lon^,  leaving  25  feet  at  each  end  for  space  for  starting  and 
stoppinff  the  sled  in  making  an  observation.  The  hattery,  register,  and  observer 
occupied  a  position  on  the  sled,  which,  with  the  meter  attached,  was  hanled  forward 
and  backward  over  the  course  by  two  men,  obtaining  the  observations  which  appear 
in  the  ratiug  below,  Table  1. 

The  method  given  above  can  hardly  be  recommended  nnless  the  ice  is  perfectly 
smooth.  Otherwise  there  is  a  continuous  trembling  of  the  meter  from  the  jar  caused 
to  the  sled,  and  poor  observations  result.  Some  ditliculty  from  this  source  was  expe- 
rienced in  (naking  the  present  rating. 

Previous  to  reducing  the  observations  by  the  rigid  method  of  least  squares  for  the 
purpose  of  finding  tlie  rating  equation,  all  the  ol)8ervations  made  were  platted  on 
cross-section  pa]ier,  the  time  required  to  traverse  the  base  iind  the  number  of  revo- 
Intions  made  in  that  time  being  used  as  abscissiis  and  ordinates,  respectively.  An 
approximate  curve  representing  a  majority  of  the  observations  was  then  drawn  on 
the  sheet.  Some  observations  which  fell  so  far  from  this  curve  as  to  indicate  that 
they  were  greatly  in  error  were  rejected.  From  each  of  the  remaining  observations 
an  observation  equation  of  the  form  y=ra-(-&x-(-cjr^  was  written,  and  from  them  the 
equation  of  the  most  probable  curve  was  deduced  by  the  method  of  least  squares. 
This  equation  was  found  to  be  y =0.3785 -f  0.8132  j  4-0.0834  «^,  where  jc ^revolutions 
per  second,  giving  y  in  feet  per  second.  The  probable  error  of  a  single  observation 
Is  4-0.0109. 

All  of  the  velocities  measured  on  the  Spry's  Dock  section  fell  between  zero  and 
2.2  feet.  The  rati  ug  observations,  as  seen  from  the  table,  are  made  to  cover  practically 
the  same  limits. 

Taulk  No.  1. — Meter  rating — Meter  E,  low-pitch  wheel. 
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Normal  &quaiioms, 

I  —:n\        a-i  2&.  078  b +  27. 210  e  — 16.288  =  0  H 

II  -'jr..  (>7H  a +  27. 210  b +88. 052 €  —  34.793=0  «=^\' 

III  -  'J7.  IMU  a  +  38. 062  b  +  00. 861  e — 48. 820  =  0 

r=.674 

=^0.0l 

Tl)f>  Molutiun  of  tho  iioniuil  oqiiiitionn  »!i ve8y= 0.37816 +0.81 318  s 4  0.06345  x*.  wlicon*  tb« 
"computed  y,"  "v."  "rr." 

<)IlSRItVATION8  FOK  DI8CHARGK. 

Tlie  int'tcr  st^itioiiH.  or  pointa  at  wbich  velocity  obaenrstiona  were  mad' 
locaU'd  100  lW>t  apnif  on  tht*  rross  Bection ;  the  total  area  of  the  csroes secti 
tliuH  dividod  into  partial  nreas,  each  of  which  was  100  feet  in  leng^.    At  1A 
\ho  ITOM8  section  wuk  Hounded,  Ktakes  to  mark  these  meter  stations  were  left 
irt%  the*  firnt  Blake,  to  mark  station  No.  1,  being  placed  50  feet  from  the  south 
tiu*  rro88  fMTtiou,  the  Hocond  ntiiko  100  feet  farther  north,  and  so  on.    The  ol 
tionH  made  at  a  ^ivrn  mct^  r  station  were  applied  to  that  partial  area  of  wl 
o<*i'U])i(Ml  the  middlf  point.    At  t>aoh  meter  station  a  hole  was  cut  in  the  ice 
U  ^^Y  ^i  iiH'it,  and  those  holes  were  cleared  of  ice  each  morning  before  makii 
ol»si>rvations. 

\  li^ht  houHc  about  6  fed  square,  built  of  half-inch  lumber  and  coTeredwitli 
ing  paper,  was  used  as  a  protection  for  the  meter  and  the  operators.    This 
was  mounted  on  two  wid(^  runners  ho  that  it  mi^ht  be  moved  from  station  tosti 
At  tirst  it  WHH  m()v<'d  by  band,  but  in  soft  weather  this  method  proved  to  be 
slow  and  biboriouH,  and  in  tbe  later  observations  a  horse  was  utilized  for  this  pur 

A  reel  with  a  drum  alxuit  11  inches  in  diameter  and  6  inches  long  was  suppo 
about  2  leet  from  the  lloor,  by  a  framework  from  the  roof,  and  the  meter  cable 
wound  u]>(m  it.     On  the  rear  end  of  the  drum  two  rings,  about  three-quarters < 
inch  wide,  cnt  from  sheet  brass,  w^ere  fastened  concentrically  and  insulated 
ea<'li  other.    The  insulated  wire  of  the  cable  was  connected  to  one  of  these  r 
and  tbe  wires  of  the  armor  of  tbe  cable  to  the  other.    Two  brass  springs  -^ 
arran^irocl  on  the  frame  of  tlie  i*eel  so  that  each  pressed  against  one  of  the  ring 
thi;  drum.     From  each  spring  led  an  insulated  wire  for  the  circuit  through  r€*|n 
and  batttTv.    Tbe  n'el  was  provided  with  a  crank,  ratchet  wheel,  and  pawl, 
rati-het  bein<;  so  cut  that  each  tooth  corresponded  to  a  change  in  toe  depth  of 
meter  of  onc-t<'ntb  of  a  foot. 

A  bole  was  cut  in  the  lloor  of  the  house  near  the  front  and  directly  under  the  n 
Tbis  hole  was  about  9  by  24  inches  in  size  and  allowed  the  meter  to  pass  freely 
and  down.  A  cover  was  provided  for  this  hole  that  it  might  be  ooYered  during  t 
time  the  meter  was  not  in  use. 

A  fine  wire^  wound  upon  the  axis  of  the  c^ble  reel,  led  over  a  pulley,  and  ^ 
weif;hted  at  its  free  end  to  keep  it  taut.    A  nointer  was  clamped  upon  the  wire  1 
an  index  to  a  vertical  ^au^<^  placed  on  the  siue  of  the  house  and  graduated  to  rea 
directly  in  feet,  tbe  depth  of  the  center  of  the  meter  below  the  water  surface.    Ti 
gau^e  had  a  small  vertical  nu>tion  and  could  be  clamped  at  any  desired  point.    £a< 
time  the  meter  was  lowered  tlie  gauge  was  checked,  or  set  so  that  the  pointer  ind 
cated  the  zero  of  the  piuge  when  the  center  of  the  meter  was  at  the  water  surfac< 
Variations  in  tlie  thickness  of  the  ice  and  snow  above  the  water  surface  renden*" 
occasional  changes  in  the  gauge  necessary.    A  small  heating  stove  was  placed  in  on 
corner  of  the  housis  and  in  auotlier  corner  a  shelf  for  the  recorrler  to  write  upon. 

The  method  puraued  was  to  make  from  one  to  three  complete  observations  for  di» 
charge  each  day  and  then  occupy  the  rest  of  the  day  in  making  observatioui*  foi 
velocities  in  the  verticals.  Kach  complete  observation  for  discharge  was  madcw 
rapidly  as  ]H)Ssible,  passing  from  station  to  station  without  delay  until  all  of  them 
bad  been  occupied.     A  coiu)>lete  measurement  usually  required  about  one  hour. 

Some  preliminary  observations  in  the  verticals  indicate!  that  the  maximum  veloc- 
ity would  be  found  at  a  point  about  four-tenths  of  the  depth  from  surfisce  to  bottom, 
and  since  it  was  known  that  the  point  giving  the  mean  velocity  would  not  be  at  tbe 
usual  depth,  on  account  of  tbe  disturliing  eO'ect  of  the  ice,  it  was  decided  to  observe 
the  velocities  at  four-tenths  de))th  and  ap)dy  the  proper  coefficient  to  reduce  the 
result  to  mean  velocity  when  this  coellicient  should  have  been  determined. 

The  method  of  making  an  observation  for  discharge  was,  in  detail,  as  follows: 
The  meter  having  }>een  attacheil  to  tlie  cable  and  the  electrical  connections  with  the 
register  ma<le,  the  meter  was  lowered  to  the  water  surface  and  the  gauge  set  so  that 
the  pointer  indicated  zero.  'J'he  meter  was  then  lowered  by  the  attendant  to  the 
four-tentbs-dei)th  p«>int,  the  register  road  and  recorded,  and  'the  circuit  completed. 
At  the  end  of  one  minute  the  circuit  was  broken  and  the  register  affain  read  aud 
recorded.  Meantime  the  attendant  had  measured  the  depth  of  the  bottom  of  the 
ice  below  the  surface  of  the  water  and  this  depth  had  been  recorded.  The  meter 
was  then  reeled  in  and  the  signal  to  go  jiheu<l  given  to  the  man  leading  the  horse. 
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The  bouse  was  drawn  to  the  next  station  and  placed  so  that  the  hole  in  the  floor 
came  directly  over  the  hole  in  the  ice,  when  another  observation  could  be  proceeded 
with. 

In  making  observations  in  the  vertical,  the  gauge  indicating  the  depth  of  the 
water  was  cnecked  as  in  the  other  case,  and  the  meter  lowered  to  the  bottom  of  the 
river.  The  meter  was  then  hauled  up  until  the  lead  weight  just  cleared  the  bottom; 
the  gauge  showing  the  depth  of  tbe  meter  was  read  and  recorded  and  an  observation 
of  the  velocity  made.  The  first  observation  was  thus  made  with  the  meter  about 
one  foot  above  the  bottom.  The  last  observation  was  made  with  the  meter  about  one 
foot  below  the  under  surface  of  the  ice.  Tbe  distance  between  these  two  points  was 
divided  into  ten  parts,  au  observation  being  made  at  each  point  so  determined,  pro- 
ceeding from  the  bottom  upward. 

At  the  three  meter  stations  nearest  the  north  shore  there  was  not  sufficient  current 
to  turn  the  wheel  of  the  meter,  though  a  reading  could  occasionally  be  obtained  at 
Station  23,  the  first  of  the  three.  For  these  stations  the  hydromctric  pendulum 
described  above  was  used  to  determine  the  velocity.  The  ball  of  the  pendulum  wat 
lowered  to  the  four- tenths-depth  point  and  the  board  bearing  the  graduated  quad- 
rant was  placed  in  a  vertical  plane  parallel  to  the  direction  of  the  current  and  the 
zero  line  of  the  quadrant  was  made  vertical  by  the  level  and  tangent  screw.  The 
ball  would  now  swing  backward  and  forward  through  a  small  arc  with  the  uneven 
impulse  of  the  current,  and  a  reading  was  taken  at  the  two  extremities  of  eiM^h  swing 
nntll  twenty  readings  had  been  obtained. 

REDUCTION  OF  OBSERVATIONS. 

At  is  stated  above,  tbe  cross  section  was  divided  into  25  partial  areas,  each  of 
which  was  100  feet  long  (except  the  last  section,  which  was  83  feet  long).  Each 
partial  area  was  treated  separately  to  obtain  the  amount  of  water  passing,  and  the 
sum  of  these  partial  discharges  gave  the  total  discharge  for  that  set  of  obnervations. 
Fifty-four  complete  observations  for  discbarge  were  obtained,  and  10  sets  of  obser- 
vations  in  the  vertical  were  taken  for  each  meter  station  from  1  to  22,  inclusive. 

For  the  purpose  of  determining  the  relation  of  the  velocity  at  four-tenths  depth 
to  tbe  mean  velocity,  the  latter  was  obtained  from  the  observations  in  tbe  vertical, 
the  mean  of  the  10  readings  at  each  of  tbe  11  points  in  the  vertical  being  used.  In 
obtaining  this  mean  the  readings  at  the  bottom  and  top  points  were  given  the  same 
weight  as  the  intermediate  readings,  since  the  first  observation  was  made  at  a  point 
about  1  foot  above  tlio  bottom  of  the  river  and  the  last  reading  at  about  the  same 
diKtance  below  the  under  surface  of  the  ice.  Thus,  the  ratio  of  the  mean  velocity  to 
the  velocity  at  four-tenths  depth,  taken  i'rom  the  10  sets  of  observations  in  the  ver- 
tical, gave,  for  each  station,  a  separate  coefficient  to  reduce  observed  to  mean  velocity 
in  the  discharge  observatioas.  Had  the  coefficient  obtained  from  the  mean  vertical 
curve  of  22  stations  been  used  for  reducing  observed  to  mean  velocity  at  all  sta* 
tious,  the  resulting  error  in  the  total  discharge  would  have  been  very  small,  not 
exceeding  six  tenths  of  1  x)er  cent  in  au  extreme  case. 

The  partial  areas  were  computed  with  reference  to  a  datum  plane  580  feet  above 
mean  tide  at  New  York,  and  corrections  were  made  to  these  areas  for  each  measure- 
ment, according  to  the  height  of  the  water  surface  and  the  thickness  of  the  ice.  The 
product  of  the  mean  velocity  and  the  corrected  area  gave  the  partial  discharge  for 
each  partial  area,  and  the  sum  of  these  partial  discharges  gave  the  total  discharge 
for  one  measurement. 

Table  2  givt^s  the  table  of  reduction  for  measurement  No.  36,  made  March  5,  1896, 
and  will  require  but  little  explanation.  Since  the  discharge  through  areas  23  to  25, 
inclusive,  was  so  small,  and  since  more  time  was  required  to  measure  the  velocity  in 
these  sections,  it  was  considered  that  they  would  have  an  undue  weight  in  fixing 
the  mean  gauge  hei<;ht  if  treated  the  same  as  the  other  sections.  It  was  therefore 
decided  to  correct  the  ri'sults  obtained  at  these  stations  to  the  mean  gauge  reading 
during  the  time  of  making  the  observations  at  the  other  22  stations.  These  correc- 
tions were  always  quito  small,  and  those  for  this  measurement  are  indicated  in  the 
t;ible. 

The  hydrometric  pendulum  wiis  used  for  measuring  velocities  that  were  too  low 
to  bo  recorded  by  the  meter.  Theoretically,  the  velocity  varies  as  the  square  root 
of  the  tangent  of  the  angle  which  the  pendulum  cord  makes  with  the  vertical,  or, 

v=zkV  tan  0,  where  r  .—  the  velocity  at  the  point  where  the  ball  is,  6  is  the  angle  of 
the  pendulum  rord  with  the  vertical,  and  ik  is  a  constant  to  be  determined  by  experi- 
ment. To  determine  k  a  series  of  rating  observations  was  made  by  lowering  the  ball 
and  the  meter  Hide  by  side  and  taking  simultaneous  observations  with  the  two  instru- 
ments.   The  meter  gave  v  and  the  pendulum  gave  6,  and  k  was  therefore  determined 

by  the  equation  *  =  yf  Tan  G     ^®  values  of  k  thus  obtained  varied  considerably  one 
from  another.    It  was  found  that  k  varied  with  the  depth  of  the  ball  below  the  snr- 
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face,  a  smallpr  valoe  bein^  obtaioed  when  the  boll  waa  at  a  greater 
wa»  acconnted  for  by  the  tact  that  whc«a  the  ball  waa  at  a  great  depth 
the  current  upon  the  cord  made  6  too  large,  a  greater  area  being  anlj^i 
impulse.  The  depths  at  Stations  23  to  25  were  moderate,  ao  the  rating  al 
made  at  greater  depths  were  rcje<!ted  and  a  mean  valne  of  k  obtaiM 
rc^maining  observations.  In  several  easca  a  meter  reading  was  obtained 
23  and  th<*n  the  ball  was  lowered  and  an  observation  taken  with  the  peai 
iiainff  the  value  of  k^  obtained  as  stated  above,  it  waa  fonnd  that  the  v«li 
by  the  pendulum  was  considerably  higher  than  that  giren  by  the  met« 
rating  tne  meter  several  observations  had  been  obtained  at  very  low  veloc 
agreed  well  with  the  rating  equation  adopted,  it  was  considered  that  thei 
iugs  were  much  more  reliable  for  any  velocity  which  the  meter  wonld  i 
ji '  were  the  results  of  the  peudnlum  observations.    It  was  therefore  condoA 

il .         ^  for  ilr  a  variable  value  which  wonld  fit  fairly  well  the  valuea  obtained  fr 

inff  observations  at  comparatively  high  velocitiea  and  diminiah  with 
r  velocities,  so  as  to  make  the  result  deduced  from  the  pendulum  observati 

tion  23  accord  with  the  reenlt  given  by  the  meter  at  this  station  at  aboi 
time.  The  value  of  k  expressed  by  the  equation  1;=:  1.45  + 1.38  r,  appean 
this  conditicm  and  was  used  in  the  reduction.  In  using  this  equation  i 
was  at  first  assumed  and  the  value  of  k  given  by  the  equation  was  used  in 

r  =  kV  tan  0.  A  second  approximation  was  then  made,  using  a  new  vald 
by  the  first  approximate  value  of  v. 
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Tliere  Ib,  perhaiM,  no  warrant  in  the  tbeoreiioal  oonaideimtioa  of  the  pendali 
adopting  a  variable  value  for  k;  but  since  the  rating  obaerrationa  were  of  nee 
madti  in  a  higher  velocity  than  that  in  which  the  pendulum  was  to  be  used,  and 
to  adopt  the  value  given  by  these  observations  would  give  for  the  low  velc 
results  which  were  not  in  accord  with  the  results  given  by  the  meter,  it  appear 
be  the  best  that  could  be  done.    It  must  be  said,  however,  that  the  results  obt 
ftom  the  ])enduliim  wore  far  f^om  satisfactory  and  can  only  be  considered 
approximation.    The  tombined  discharge,  as  computed,  for  sections  23,  24,  a 
varicH  from  li  to  2^  per  cent  of  the  total  discharge,  so  that  the  error  in  detenu 
the  velooities  at  these  stations,  even  if  qnite  large,  can  have  but  a  trifling  effe 
the  result  obtained  for  the  total  discharge  of  the  river,  certainly  not  affectini 
final  rcMult  as  much  as  1  per  cent. 

RESULTS. 

On  PI.  II  have  been  plotted  the  vertical  curves  of  velocities  for  meter  Statiom 
22  inc'luHive,  toj^ether  with  the  meau  vertical  curve.  As  has  been  explained,  the 
tical  rurvt*  lor  each  meter  station  is  the  mean  of  10  independently  observed  en 
at  that  station,  while  the  meau  vertical  curve  is  made  up  of  22  times  10  or  220  i 
pendent ly  observed  curves. 

The  22  vertical  curves  are  very  similar  in  form.  Those  irregnlarities  that  ap] 
are  undoubtedly  due  to  the  very  uneven  condition  of  the  bed  of  the  river,  and  to 
varying  dir«*<'tiou8  ^iven  to  the  current  in  consequence. 

The  Ibllowiu^  constantH  have  been  derived  from  the  mean  vertical  cnrv< 
velocities: 

The  mean  velocity  V,„.=  1.087  feet  per  second.  In  consequence  of  the  river  be 
frozen  over  and  tbo  ice  retarding  the  surface  flow,  there  are  two  depths  at  wfa 
this  mean  velo<'i1y  was  found,  namely,  0.067  D  and  0.753  D.  The  maximum  veloi 
was  1.250  feet  ]>er  second,  and  was  found  at  approximately  0.4  D. 

The  velocity  at  mid-deptb,  V  ^^  d  =  1.232  feet  per  second. 

The  friction  caused  by  the  ice  was  found  to  be  0.309,  or  practically  31  per  cent 
that  caused  by  the  bottom. 

On  IM.  Ill  have  been  pl<>tte<l  the  transverse  curves  of  velocities  for  each  ten 
of  depth,  together  with   the  mean  derived  from  the  11  transverse  curves.     T 
velociticA  used  in  thf^se  curves  are  those  used  in  the  vertical  curves.     The  snrfa 
transverse  curve  is  made  up  of  the  10  surface  velocities,  measured  at  each  met 
station,  for  Stations  I  to  22,  inclusive.    The  trausverse  curves  for  the  other  deptl 
are  made  up  in  the  same  manner.    It  will  be  noticed  that  the  transverse  curves  fi 
the  depths  from  surface  to  six-tenths,  inclusive,  are  verv  similar  in  form,  while  tho£ 
f^om  tbe  seven-tenths  depth  to  tbe  bottom  are  more  or  less  irregular.     These  irregc 
larities  are  tbe  same  as  tbose  noticed  in  the  vertical  curves,  andof  course  come  fror 
the  same  cause.     Tbe  mean  trausverse  curve  is  derived  from  the  11  transverse  curve 
for  the  tenths  of  depth.     From  the  mean  transverse  curve  we  observe  that  the  rive 
is  not  tlowiu^  forward  as  asinglestream,  but  three  separate  streams,  as  is  shown  b^ 
the  three  maximum  points  on  it. 

An  attempt  was  made  to  adjust  an  equation  representing  some  one  of  the  coDic 
sections  to  the  mean  vertical  curve  of  velocities,  hut  without  success,  when  the  axis 
of  tbe  curve  was  considered  as  parallel  to  the  direction  of  the  current.  An  ellipse 
with  an  inclined  axis,  however,  does  fit  the  observations  fairly  well.  But  even  if 
the  (turve  of  velocities  in  the  vertical  in  a  stream  of  uniform  regimen  may,  as  has 
been  sui)po8eil,  be  re])resented  by  a  conic  section,  it  is  not  strange  that  this  law  is 
not  sustained  in  the  present  instance  when  we  consider  the  irregularities  in  several 
of  tbe  vertical  curves,  caused  by  the  uneven  bed  of  the  river  and  the  consequent 
varyinjj;  directions  of  tbe  current. 

From  the  descri])tioii  of  the  river  already  given  it  will  be  seen  that  the  conditious 
exist inir  in  the  vicinity  of  tbe  discharge  section  may  be  compared  to  the  case  of  ft 
reservoir  discharging  over  a  weir  into  a  conduit,  and  thence  into  a  second  reservoir 
below.  A  rise  of  the  water  surface  in  the  upper  reservoir  will  result  in  an  immedi- 
ate increase  in  the  rate  of  discbarge  and  this  will  tend  to  raise,  somewhat,  the  level 
of  the  water  in  tbe  upper  end  of  the  conduit;  but  a  rise  in  the  level  of  the  lower 
reservoir  would  also  cause  the  water  to  rise  in  the  upper  end  of  the  conduit  witbi»ut 
in  tbe  least  at!ecting  the  discbarge.  Likewise  the  elevation  of  the  water  surface  at 
the  discbarge  section  is  d€>peudent  upon  tbe  level  of  Lake  Huron  and  the  slope  of 
the  lower  river.  The  latter  is  inlluenced  by  the  former,  and  by  the  amount  of  water 
passing,  as  well  as  by  the  direction  and  force  of  the  wind.  Thus  the  peculiar  con- 
ditions existing  at  tbe  discharge  section,  due  to  its  location  just  below  the  St.  Marys 
Kapids,  renders  tbe  discharge  only  indirectly  dependent  upon  the  elevation  of  tho 
water  surface  at  the  section,  but  a  direct  function  of  the  water  level  of  Lake  Supe- 
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rior.  In  endeavoring  to  obtain  a  relation  between  gange  height  and  discharge  it  was 
therefore  necessary  to  use  the  gauge  read  at  the  head  of  the  rapids,  which  will  be 
called  the  bridge  gange.  In  order  to  make  this  course  entirely  logical,  however,  it  is 
necessary  to  correct  the  rate  of  discharge  found  at  the  Sprys  Dock  section  to  cor- 
respond to  the  rate  at  the  bridge.  Since  the  two  sections  are  so  near  together,  and 
no  side  streams  enter  the  river  between  them,  the  only^  correction  reqnircd  is  that 
dne  to  pondage  above  tlie  Sprys  Dock  section  and  below  the  rapids.  It  is  evident 
that  if  the  water  level  below  the  rapids  is  rising  at  the  time  of  making  a  discharge 
observation  a  portion  of  the  water  passing  the  bridge  is  required  to  make  this  rine, 
and  the  rate  or  discharge  as  measured  at  the  nection  will  be  lower  than  at  the  bridge. 
Tlie  area  of  the  water  surface  below  the  riipids  and  above  the  section  is  about  0.728 
square  mile,  and  therefore  a  rise  of  one  hundredth  of  a  foot  per  hour  corresponds  to  a 
rate  of  pondage  of  about  57  cubic  feet  per  second.  If  the  water  surface  below  the 
rapids  is  falling  at  the  time  of  making  an  observation,  then  the  rate  of  discharge  at  the 
section  is  higher  than  that  at  the  bridge  by  this  amount.  In  the  case  of  measure- 
ment number  36  it  is  seen  that  this  pondage  amount-s  to  about  230  ci^bic  feet  per 
second  and  the  discharge  referred  to  the  bridge  is 62,930  cubic  feet  per  second  while 
at  the  section  it  was  measured  as  62,700  cubic  feet  per  second.  The  largest  correc- 
tion of  this  kind  amounts  to  620  cul)ic  feet  per  second  for  measurement  number  53. 
With  these  corrected  discharges,  we  may  consider  that  we  are  dealing  directly  with 
the  discharge  at  the  bridge,  and  refer  it  to  the  bridge  gange. 

Table  3  contains  the  results  of  the  discharge  measurements.  It  hardly  needs  any 
explanation.  Coluum  j  gives  the  discharges  corrected  for  pondage  as  explained 
above.  Results  in  column  i,  mean  velocities,  are  obtained  by  dividing  the  discharge 
by  the  area  of  the  water  cross  section.  Since  the  rate  of  discharge  varies  with  the 
height  of  the  water  surface  at  the  bridge,  while  the  area  of  the  water  cross  section 
varies  as  the  thickness  of  the  ice  and  the  height  of  the  water  surface  at  the  section, 
the  mean  velocities  obtained  as  above  follow  neither  the  height  of  the  water  surface 
at  the  bridge  nor  that  at  the  section.  Colunm  k  gives  the  direction  and  the  force  of 
the  wind  as  observed  by  the  United  States  Weather  Bureau,  at  their  station  at 
Sault  Ste.  Marie,  during  the  time  the  measaremout  was  in  progress. 
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Ill  Tahlt'  3  the  meaaoremonts  Are  arran;;;cd  with  reference  to  the  bridge  i^anKa, 
it  is  8<>cn  that  they  cover  a  range  of  ahont  1  foot.    Thi8  range  is  eo  small  tha 
can  not  expect  to  derive  from  it  a  relation  between  gange  height  and  discharge  w 
will  enable  uh  to  foretell  the  discharge  for  gauge  heights  ontsideof  the  limits  ol 
obscrTations.    It  must  rather  be  considered  that  we  have  here  a  group  of  obse 
tions  which  give  with  considerable  weight  the  rate  of  discharge  when  the  leve 
Laki*  Superior  is  about  601.25  feet  above  mean  tide  at  New  York.    As  an  indicat 
however,  of  tlio  direction  which  the  curve  of  gauge  relation  would  assume,  we  L 
<lerived,  bj  the  method  of  least  S([uareH,  the  straight  line  which  most  nearly  titt' 
of  the  observations  giving  each  a  unit  weight.    The  equation  of  this  straight  ] 
was  tbund  to  be  Q  =  03,914  -f  17,022  |7  where  Q  is  the  discharge  in  cubic  foot-sero 
and  g  is  the  elevation  above  mean  tide  at  New  York  of  the  water  surface  at 
bridge  gauge  less  ()01  feet.    This  straight  line  has  been  plotted  on  PI.  IV,  toget 
with  the  disehargCK.  taken  from  Table  3.    The  greatest  error  of  a  single  ohservat 
from  this  straight -line  equation  is  about  4.5  per  cent. 

It  is  quite  probable  that  the  true  equation  representing  this  gauge  rt*lation  is  o 
higher  degree  than  the  first,  but  the  small  range  in  gange  does  not  warrant  t 
retinement  of  adjusting  a  curve  to  the  values  obtainc^d,  and  the  fact  should 
emph.'isi/ed  that  the  equation  as  given  above  mnst  not  t>e  expected  to  apply  beyo 
the  limits  of  the  observations. 

In  the  above  discharge  measurements  no  account  was  taken  of  the  direction 
the  current.     The  cross  seetion  was  located  as  nearly  as  pos$dble  at  right  an<iles 
the  general  direction  of  the  stream,  and  all  velocities  measured  haye  been  treated 
if  they  were  flowing  normal  to  it.    Small  errors  of  conrse  have  been  introdaei 
fk'om  this  source,  since  the  regimen  of  the  river  is  snch  that  the  direction  of  tl 
current  can  hardly  be  the  same  throughout  the  cross  section. 

In  <-losing  this  report  I  wish  to  acknowledge  the  valuable  assistance  of  Messrs.  1 
C.  Sabin,  F.  C.  Shenehon,  and  F.  H.  Kecd,  assistant  engineers,  who  assisted! 
making  the  observations  and  who  have  made  the  greater  part  of  the  office  redai 
ti(ms,  pertbrniing  all  computations  in  duplicate.  Mr.  Sabin  has  assisted  materi.ill. 
in  pre))aring  this  report. 

Very  respectfully,  j'our  obedient  servant, 

E.  E.  Haskkll,  A§9isiant  Engineer. 

Mr.  E.  S.  WnF.ELER,  Ataisfant  Engineer. 

c— hkport  of  mr.  thomas  russell,  assistant  knginker. 

United  States  Engineer  Office, 

SauU  Ste,  Marie,  Mich.,  June  SO,  2S97. 

Sir  :  I  have  the  honor  to  make  the  following  report  of  the  field  work  and  reduction 
of  notes  of  trianunlation,  completed  since  July  1, 1896,  across  the  nppor  peninsula  of 
Michigan,  connecting  the  triangulation  of  the  east  end  of  Lake  Superior  with  the 
Mackinaw  base  line. 

The  measurement  of  the  angles  was  done  with  the  Tronghton  dr-  Simms  theodolite 
No.  1,  having  a  horizontal  circle  14  inches  in  diameter,  graduated  to  5  minutes  aod 
read  by  three  equidistant  microscopes.  In  the  case  of  the  primary  angles  ten  results 
were  obtained  on  each  anirle,  read  in  five  different  positions  of  the  circle,  with  the 
telescope  moved,  first  in  the  direction  of  the  numbering  of  the  graduation  and  then 
against  it,  according  to  the  method  used  previous  seasons  in  1894  and  1895.  Fonr 
results  were  obtained  on  secondary  angles  in  at  least  two  positions  of  the  circle. 
The  run  of  microscopes  was  observed  for  at  every  station  occupied  and  the  readings 
of  circle  corrected  accordingly. 

In  observing  vertical  angles  four  results  were  obtained  on  all  the  targets  sighted  to. 

The  targets  used  were  boards  or  iron  frames  covered  with  cloth,  white  at  top,  black 
in  the  middle  and  white  at  bottom.  On  the  long  lines  they  were  6  feet  long  and  2 
feet  wide,  and  on  the  short  lines  from  4  to  8  inches  wide. 

The  party  consisting  of  tive  persons  left  the  Sault  July  7  to  take  the  field  at  station 
Duke  and  was  out  until  November  16.  Mr.  F.  I).  Stevens  and  John  Rskeson  were 
rodinen,  and  TV.  M.  Douglas,  <ook.  Mr.  John  Conrick  was  recorder  nntil  July  21, 
when  relieved  to  Join  the  base-line  party,  after  which  Mr.  L.  S.  Trowbridge  was 
recorder  nntil  September  17. 

Six  stations  were  occupied  during  the  season ;  43  primary  and  24  secondary  au<;rl^ 
were  measured,  locating  four  light-nouses  and 4  secondary  points;  28  vertical  angles 
were  measured. 

The  party  and  outfit  went  by  rail  to  Kinross  and  from  there  by  team  to  Duke, 6 
miles  east.  Tar^xets  had  been  previously  set  by  Assistant  Engineer  Glen  E.  Balch  and 
Mr.  Stevens,  en  the  stations  at  Inxpiois  Point,  Salters  Hill,  Robinson,  and  Maple  Hill. 

The  toi>  of  tripod  ol  Station  Duke  is  102.72  feet  above  the  top  of  surface  mark  of 
station,  which  is  about  G  inches  above  the  ground.  The  work  of  angle  measuring 
was  finished  at  Duke,  July  24,  and  the  next  day  the  camp  outfit  was  moved  to  KiuroM 
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by  team,  thence  by  rail  to  Vinton,  and  from  Vinton  into  Maple  Hill  by  team.  While 
at  Dake  a  number  of  men  were  pnt  to  work  to  make  the  road  into  Maple  Hill  passable 
for  a  teaui.  The  road  leads  from  Elmwood,  a  mile  west  of  Vinton,  ior  3  miles  south 
to  the  Palms  road,  and  5  miles  west  along  the  Palms  road.  There  are  no  farms  along 
the  ronte.  The  station  is  located  on  the  northern  edge  of  a  hill  200  feet  high  about 
a  mile  back  from  the  road.  A  road  had  been  cut  in  to  the  station  the  previous  year 
by  the  station-building  party.  A  target  was  pnt  np  on  the  Mackinac  Inland  station 
for  Maple  Hill  by  Messrs.  Conrick  and  Stevens,  and  I  made  a  trip  by  team  to  Robinson 
to  turn  the  target  at  that  place. 

The  instrument  was  in  position  and  ready  for  work  July  28.  The  top  of  tripod  of 
station  is  29.55  feet  above  the  ground.  The  station  is  marked  by  a  half-inch  hole  in 
the  natural  bed  rock  which  comes  to  the  surface  of  the  ground.  Observations  for 
magnetic  declination  were  made  on  three  days.  The  work  at  Maple  Hill  was  finished 
August  10,  except  the  angles  to  Rabbits  Back  station.  To  sec  the  target,  which  had 
been  placed  there  by  Mr.  Haskell,  required  the  rutting  of  a  long  line  through  heavy 
timber.  The  lines  \o  the  other  stations  had  been  cut  the  previous  year.  It  was 
decided  not  to  undertake  such  an  extensive  cutting  until  the  direction  to  the  station 
could  be  accurately  ascertained ;  this  could  not  beknown  until  the  angles  to  Rabbits 
Back  from  Robinson  and  Goose  Island  were  measured. 

August  11  camp  was  broken  at  Maple  Hill  and  the  outfit  moved  by  team  to  Station 
Robinson,  which  took  two  days.  On  reaching  Robinson  and  putting  the  instrument 
in  position.  Mr.  Stevens  was  sent  to  Iroquois  station  to  Hash,  while  I  went  to  Mack- 
inac Island  to  turn  the  target  there.  The  target  on  Rabbits  Back  had  already  been 
tamed  and  a  tripod  and  target  put  up  by  Mr.  Haskell  on  Goose  Island. 

The  supplies  for  the  party  were  brought  from  the  Sault  by  stage  to  Pickford  and 
f^om  Pickford  to  the  station  by  team.  Tlie  road  is  south  from  Pickford  5  miles  to 
Talbots  Corners  and  then  west  for  2  miles  and  south  1  mile.  The  station  is  on  a  hill 
200  feet  high,  back  of  Captain  Stevenson's  farm  about  half  a  mile  from  the  road. 
Station  Robinson  is  a  well-built  structure  of  sawed  timber;  the  top  of  tripod  is  82 
feet  above  the  surface  mark  of  station,  which  is  two  inches  above  the  level  of  the 
^ound.  The  station  is  marked  by  a  stone  cut  6  inches  square,  with  a  half-inch  hole 
in  the  center  and  the  top  2.4  feet  below  the  surface  of  the  ground.  There  are  three 
reference  stones  on  natural  rock  at  the  surface  of  the  ground.  The  azimuths  and 
distances  from  the  stations  to  the  stones  are:  For  No.  1,  168^  09'  and  139.14  feet;  for 
No.  2,  222^  50'  and  215.39  feet;  for  No.  3,  329^  12'  and  103.38  feet. 

August  19  all  was  in  readiness  for  work  at  Robinson.  Salters  Hill  station  was 
visible,  but  no  target  could  be  seen.  Mr.  Trowbridge  was  sent  by  way  of  Mackinac 
Island  to  look  after  the  Salters  Hill  target,  and  finding  it  thrown  down,  put  another 
one  up.  The  stat  ion  at  Iroquois  Point  was  visible  on  a  SKy  background,  and  if  a  target 
had  been  put  up  it  could  have  been  seen  though  the  distance  was  30.2  miles.  The  Hash 
was  not  satisfactory,  being  entirely  too  large,  and  when  it  was  attempted  to  work 
through  a  smaller  aperture  the  light  was  off  the  range  a  great  part  of  the  time.  Mr. 
Trowbridge,  being  at  Sault  Ste.  Marie,  on  his  way  to  Robinson,  was  telegraphed  to 
from  Pickford  to  go  to  Iroquois  Point  and  put  up  target  and  return  with  Mr.  Stevens 
to  Robinson.  The  target  on  Iroquois  station  was  plainly  visible  and  very  distinct. 
The  angles  to  it  were  remeasured,  those  to  the  flash  being  rejected. 

It  was  decided  to  measure  the  angle  at  Robinson  to  St.  Ignace  station.  A  target 
was  put  up  by  Mr.  Haskell.  After  looking  for  it  in  vain  some  time  I  went  over  to 
the  point  and  found  it  had  been  thrown  down.  It  was  replaced,  and  after  returning 
to  Robinson  it  was  seen  but  dimly,  being  shaded  from  the  sunlight  by  trees  the  best 
and  steadiest  part  of  the  seeing  weather.  Mr.  Stevens  was  sent  to  give  a  flash,  but 
it  proved  as  diilicult  to  see  the  light  as  the  target.  There  was  a  good  deal  of  delay 
in  tnring  to  get  this  angle,  and  it  was  not  until  September  19  that  the  work  was  fin- 
ished. Pour  light-houses  were  sighted  to  from  station  Robinson,  the  lights  on  Spec- 
tacle Reef,  Bois  Blanc  Island,  Round  Island,  and  McGulpins  Point. 

The  party  moved  by  team  to  Hessel  September  21,  and  from  there  by  sailboat  to 
Goose  island.  The  wind  blew  a  gale  for  two  days,  preventing  access  to  the  island, 
and  it  was  not  until  the  25th  that  the  instrument  was  in  position  ready  to  work. 
The  station,  a  tripod  4.3  feet  above  the  ground  and  11.7  feet  above  the  level  of  the 
lake,  is  situated  on  the  west  end  of  the  island,  about  96  feet  from  the  water's  ed^e. 
While  camped  at  Goose  Island  a  visit  was  made  to  Point  St.  Martin  and  the  position 
of  the  old  station  identified  and  a  target  placed  over  it,  which  was  located  from 
Mackinac  Island  and  Goose  Island.  Point  Fuyard  was  visited  too,  but  the  old  sta- 
tion was  not  found.  A  point  somewhere  near  it  was  located.  The  magnetic  declina- 
tion was  observed  for  on  three  days  at  Goose  Island.  The  angles  were  completed 
October  3,  and  tho  same  day  the  party  moved  to  Hessel  by  sailboat,  and  Arom  there 
by  steamer  to  St.  Ignace. 

October  5  the  outfit  was  moved  to  Rabbits  Back,  by  team  and  the  instrument  pnt 
in  position  on  the  station.  The  necessary  angles  being  known  to  determine  the 
direction  to  Rabbits  Back  from  Maple  Hill,  I  started  for  Maple  Hill  with  two  men, 
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going  bv  rail  to  Vinton.  From  there  Ave  axmen  were  taken  in  to  Ifanle  fll 
aviuf?  laid  out  the  line,  I  left  the  ]>arty  in  charge  of  Mr.  Stevens  «na  w^m 
the  RabhitH  Hack  station,  reaching  there  on  the  12th.  On  the  16th  the  ^kiM 
Maple  Hill  had  progressed  so  that  the  tareet  was  yisible  from  Rabbits  VmA 
next  day  the  chojiping  itarty  left  Maple  Hill,  having  cut  »  line  2|  miles  H 
heavy  ro*a]>le  tim)>er,  ana  Messrs.  Stevens  and  Eskeson  returned  to  camp. 

The  station  at  Kabldts  Hack  is  located  al)out  4  miles  north  of  the  towB 
Ignacis  on  a  steep  hill,  170  t'oet  above  the  level  of  the  sorroanding  country, 
was  riggeil  from  the  top  of  the  hill  to  assist  in  i;oing  up  and  down  by  hand 
uneven  surface  of  the  top  of  the  hill  ix  a  triangle  in  shape,  not  more  than  8 
a  side.  The  station  is  a  tripod,  the  top  4.6  feet  alH>ve  the  groond,  and  is  mat 
a  stone  6  inches  Mpiare  -with  the  top  2  inches  below  the  surface  of  the  | 
While  at  Ra)»bits  Hack  a  viHit  was  made  to  lk>iling  Springs  to  find  the  old  s 
The  liank  on  which  it  stood  bad  l>een  washed  away  and  the  ledge  of  rock  bn 
by  fishermen  from  time  to  time  to  make  sinkers.  Fiom  Rabbits  Back  tlM 
house  on  HoiH  Blanc  Island  was  sighted  to.  October  29  the  work  at  the  stati 
tinished,  and  the  next  day  the  party  moved  to  St.  Ig^nace  by  team. 

The  station  at  8t.  Ignace  is  situated  near  the  poict  below  the  town  on  al 
feet  above  the  level  of  the  lake.  The  station  is  a  tripod  with  the  top  4.6  feel 
the  surface  mark,  a  cedar  post  with  a  nail  in  the  center.  The  station  is  mar 
a  brass  bolt  embedded  in  a  rock,  with  the  top  18  inches  below  the  surface 
ground.  From  St.  Ignace  the  li|(ht-honse8  were  sighted  to  on  Bois  Blane 
Hound  Island,  and  McGulpins  Pomt.  The  work  at  St.  Ignace  was  completed  J 
1»er  9.  and  the  same  day  the  greater  part  of  the  camp  outfit  was  sent  by  rail  t 
Ste.  Marie.  The  next  day  the  party  started  with  alight  outfit  for  Maple  HiD 
by  rail  to  Vinton. 

There  was  heavy  rain  and  snow,  and  the  roads  into  Maple  Hill  were  in  v< 
condition.  The  station  was  reached  on  the  12th.  A  few  trees  had  to  be  clean 
the  line  to  see  Rabbits  Hack  target,  the  instrument  being  much  tower  than  i 
get  on  station.  The  angles  to  Rabbits  Back  were  completed  on  the  14th,  i 
party  arriveil  at  Sault  Ste.  Marie  the  16th. 

In  the  office,  sinc4'  returning  from  the  field,  the  notes  of  the  field  work  ha^ 
reduced.  The  local  ad  jiistments  of  angles  were  made  by  the  method  of  leojit  i 
for  nine  stations,  and  the  general  adjustments  for  two  quadrilaterals  and  om 
gon.  The  lengths  of  the  triangle  sides  were  computed.  The  geographical  pc 
of  the  )>riniary  and  secondary  points  were  computed.  The  observations  for  a 
ma<le  at  West  Hase,  Mackinaw,  were  reduced,  and  also  the  observations  for  mi 
declination  made  durin<r  the  season.  The  zenith-distance  observations  with  i 
circle  were  reduced  and  tabulated,  and  the  heights  of  ground  at  the  station  d 

The  initial  point  for  the  heights  is  Station  Larke,  the  height  of  which  is  800 
above  moan  tide.  New  York  Harbor.  This  was  detdrmined  by  spirit  level  fr 
bench  mark  on  lork  wall  at  Sault  Ste.  Marie,  a  distance  of  4  miles.  The  eh 
of  bench  mark  is  r»K^.29  feet. 

The  heights  derived  from  the  zenith  distances  are  as  follows: 
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In  Tablt'S  Nos.  1  and  4  are  given  the  primary  and  secondary  triangles  a 
lengths  of  sides  as  derived  from  the  Sault  Ste.  Mario  base  line. 

In  TablcH  Nob.  2  and  3  are  given  the  geographical  positions  of  the  prima 
secondary  triangulation  points  and  the  a/.iuiuths  of  the  lines  dependent  on  tl 
tude,  longitude,  and  azimuth  observed  at  Sault  Ste.  Marie  Observatory. 

As  a  check  on  the  triangulation  may  be  noted  the  location  of  Spectacle  Reef 
from  the  end  of  the  St.  Marys  Hiver  triangulation  on  the  line  Detour-Drummoi 
its  location  by  the  triangulation  across  tno  upper  peninsula  from  stations  Rol 
Goose  Island,  and  Mackinaw  Island.  The  triangle  Dot-our-Drummond-Sp 
Reef  Is  too  slender  to  determine  the  position  accurately,  but  the  angles  at 
and  Drununond  can  be  used  in  connection  with  the  angle  at  Robinson  to  det 
it.  Detour  and  Drnmmond  are  not  visible  from  Robinson.  The  lengths  of  lim 
Detour  to  Robinson,  and  Drnmmond  to  Robinson,  and  the  angles  in  the  trian 
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Saltei-s  Hill  wore  computed  from  the  aup^los  at  Saltors  Hill  and  the  includinj;  sides. 
With  these  sides  and  the  angles  to  Spectacle  Reef  Li<;ht  the  location  of  the  lij^ht  was 
derivt'd. 

SPECTACLE   UEKF   LKIHT- HOUSE. 


LocAtion. 


From  Mackinac- Robinson  . 
From  Robinson-Dninimond 
From  KobinHon-Dctour — 


Latitude. 


Longitndc. 


// 


II 


4.')  46  24. 1G7 
4.'>  40  24.  IHO 
45  46  24.130 


84  08  00.192 
84  U8  00.159 
84-  08  00.154 


The  differences  in  the  location,  0.037"  in  latitnde  and  0.038"  in  loufritnde,  amonnt 
to  3.7  foet  in  northing  and  soutliing,  and  2.7  feet  in  easting  and  westing.  The  lati- 
tude of  Sanlt  Ste.  Marie  Observatory  is  46^  30'  06.27",  and  the  lougitnde84^  20'  48.75". 
The  length  of  the  line  from  Sanlt  Ste.  Marie  Observatory  to  Spectacle  Reef  light- 
house is  about  270,971  feet.  The  differences  in  latitnde  and  longitude  of  Spectacle 
Reef  correspond  to  a  diHrrence  in  length  of  the  line  of  3.1  feet,  or  ^t^u^,  and  a  dif- 
ference of  2.6"  in  the  azimuth  of  tho  line. 

Very  respectfully,  your  obedient  servant, 

TiiOMAB  Russell,  AssiBtan't  Engineer. 
Mr.  E.  S.  Wheeleii, 

Aaaiatant  Engineer, 
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Table  No.  i,^Triangtilaii0H  of  tertiarff  $tati4ms  mmd  ii^ktkom»m. 


Station  •. 


MoQalplns  Point  Light- House 

St  IsiMGe 

MacUdm  Inland 

MoOnlpins  Point  Ligtit-lIonM 

BobinaoB 

liaokinfto  Island 

Bois  Blanc  Light-Honso 

Hackinac  Inland 

Qoose  Island 

Rois  Blanc  Light-Uoose 

Kabbitn  Back 

Robinson 

Bois  Blanc  Light-Honse 

St.  Ignace 

lioUiison 

m 

Konnd  Island  Light- IIouho 

St.  Ignace 

Mackinac  Island 

Ronnd  Island  Light-IIonBe.... 

Bast  Baite 

WestBase 

Ronnd  Island  Lighi-HoiiRe 

Robinson 

Goose  Island 

Spectacle  Reef  Ligbt-IIouge... 

RobinAou 

Mackinac  Island 

Spectacle  Reef  Liglitllouso. . . 

Robinnon 

Goose  loland 

Spectacle  R«»ef  Light- House. . . 

Robinson 

Druuimond 

Spectacle  Reef  Light-lIouHe. . . 

Robiunoii ^ . 

Detour 

Point  St.  Martin 

Gooae  Island 

Mackinac  Islaud 


A^QSted  aoglea. 


ti 


23  10 

128  43 

28  05 


12.56 
51.15 
56.42 


180  00  00.18 


Sides. 


15  44 

8  05 
156  10 


05.60 
07.80 
47.02 


180    00    00.42 


66  81 
47  15 
66    18 


60.56 
08.74 
01.18 


180    00    00.48 


62  86 
02  24 
54    59 


12.15 
41.04 
08.51 


180    00    0L7O 


78  42 
58  16 
43    01 


25.12 
26.76 
09.75 


180    00    0L63 


78  02 
17  56 
84    00 


26.27 
34.02 
50.75 


180  00  00.04 


29  26 
94  17 
56  16 


28.54 
17.34 
14.31 


180 

00 

00.19 

24 
26 

129 

10 
43 
06 

14.17 
03.93 
42.44 

183 

00 

00.54 

42 
67 
70 

12 
04 
42 

37.04 
28.97 
56.55 

180 

00 

02.56 

19 

38 

122 

55 

00 
03 

44.01 
40.91 
27.05 

180 

00 

00.97 

73 
46 
GO 

05 
47 
OG 

53.06 
13.27 
56.82 

180 

00 

03.15 

68 
45 
66 

10 
08 
41 

48.53 
08.56 
05.71 

180 

00 

02.80 

85 
GO 
34 

44 

00 
06 

08.75 
15.05 
35.62 

180 

00 

00.82 

Meters. 

7.317.60 
14.508.31 

6,750.67 


27,970.16 
14,506.66 
41,655.18 


16,108.55 
12,892.12 
16.065.03 


28,664.65 
28. 614. 70 
26.442.29 


32,000.25 
28,614.62 
22,951.78 


7.  317. 69 
2,304.36 
7, 439. 30 


6,  570. 57 
13,348.40 
11. 132. 63 


15,803.59 
17, 352. 90 
29, 947. 85 


27.970.16 
38,343.13 
89,205.59 


15, 803.  59 
28, 553. 88 
39, 295. 05 


43,  Sfh-i.  80 
3:t,  032. 35 
39,  297. 05 


39, 725.  51 
30, 329. 45 
39, 296. 96 


16, 103. 55 

14,006.51 

9,055.64 
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Table  No.  i.^Triangulation  of  iertiarg  $taHan$  and  lighihinuea— Continued, 


StationH. 


llBiokMtack  atSt.Ignace 

Rabbits  Back 

Ifaokinao  Island 

Smokestack  at  St.  I;;ii.aro 

Xaat  Base 

West  Base 

Smokestack  at  St.  Igu.aco 

St.  Ignaoe 

BabbitaBaok 

Smokestack  at  St  Ignncc 

liapleHiU 

Sobinson 

Flaffstaff  on  Grand  ITotel 

St.  Ignace 

Mackinac  Island 

Flaicstaff  on  Grand  Ilotcl 

Bast  Base 

West  Base 

Magnetic  Station  at  West  Bose 

St.  Ignace 

Mackinac  Inland 


Adjusted  angles. 


O  I              If 

97  51  25.81 

88  44  32.87 

43  24  01.45 


180  00  00.13 


36  38  21.38 
57  00  56.38 
86  20  42.39 


180  00  00.15 


111  54  06.53 
04  34  81 
3  41  23.48 


180  00  00.01 


53  33  15.62 
60  15  29.15 
66    11    17.5 


180    00    02.27 


182    58    55,25 

6    26    28.21 

40    34    36.55 


180    00    00.01 


29  20  49.72 
87  11  52.82 
63    27    17.66 


180    00    00.20 


23    09    58.64 

129    27    89.54 

27    22    21.94 


180    00    00.12 


Sides. 


Metert. 

10, 8:U).  38 
0.817.17 
7,517.55 


6,!579.57 

9,248.16 

11,002.78 


7.733.66 

7,517.53 

536.40 


30, 081. 04 
32,409.30 
34,212.22 


7, 317. 69 
1. 122. 14 
6.500.46 


6,579.57 
13,408.92 
12,009.74 


7,817.69 

14,361.13 

8,552.37 


Sides. 


MiUt. 
6. 7r.5 
4.255 
4.671 


4.088 
5.747 
6,837 


4.806 

4.071 
0.333 


18.692 
20.176 
21.259 


4.547 
0.697 
4.048 


4.088 
8.332 
7.463 


4.547 
8.924 
5.314 


d.— report  of  mb.  h.  von  8cu0k,  assistant  engineer. 

United  States  Engineer  Office, 
Savklt  Ste,  Marie,  Mich.,  June  SO,  1897. 

Sir  :  I  have  the  honor  to  herewith  re«pectfally  sabmit  my  report  for  the  fiscal  year 
1897,  relating  to  those  operations  in  connection  with  the  survey  of  the  Northern  and 
Morthwestoru  Lakes — resurvey  of  the  St.  Marys  River — of  which  I  have  had  charge. 

Svnopsie. — The  approved  season's  programme  consists  of  the  location  of  all  "topog- 
raphy and  hydrography''  required  for  the  completion  of  the  resurvey  of  St.  Marys 
River  and  of  the  extending  of  a  line  of  "precise  levels"  to  the  shore  of  Lake  Huron. 

This  programme  was  fully  carried  out. 

The  sceno  of  the  field  operations  was  all  that  territory  which  is  embraced  in  the 
rejected  chart  No.  1  of  the  St.  Marys  River,  which  extends  from  the  latitude  of  Old 
'ort  St.  Joe  south  to  the  mouth  of  the  St.  Marys  River  at  Detour  Light,  a  distance 
of  about  7i  miles,  and  from  the  shore  of  the  Upper  Peninsula  of  Michigan  easterly 
over  PotagannisHing  Bay  to  Sulphur  Island,  off  the  north  entrance  to  False  Detour 
Passage,  a  distance  of  about  19  miles. 

The  character  of  the  field  operations  was : 

First,  extending  the  established  secondary  triangulation  system  to  Sulphur  Island 
Light,  being  the  most  western  point  in  these  waters  which  has  been  geodetically 
determined  during  the  last  admiralty  survey  executed  by  the  Dominion  of  Canada; 

Second,  extending  the  established  tertiary  triangulation  system  over  the  islands  of 
Potagannissing  Bay,  the  south  shore  of  St.  Joseph  Island,  the  north  shore  of  Dram- 
mond  Island,  and  the  Detour  Passage; 

Third,  locating  all  shore  topography  within  the  territory  described; 

Fourth,  Hounding  all  the  waters  within  this  territory  sufficiently  to  develop  fathom 
submarine  contours;  and 


&' 


4116   REPORT  OF  THE  CHIEF  OF  EN0IKEEB8,  U.  8.  ARMY. 

Fifth,  extending  preciM  levels  fVom  a  point  on  the  Charlotte  River  near  the 
Lake  shore  to  Detour  Light  on  Lake  Huron  shore. 

Narratire. — The  field  organization  under  my  charge  consisted  of  a  party  of  six 
nieniberSy  which  was  housed  and  subsisted  on  the  U.  S.  quarterboat  JTisjr  Lake  ^ 
the  U.  S.  steam  tup;  Myra  attached.    This  party  left  Sault  Ste.  Marie,  Mich.,  on  , 
1, 1896,  reaching  the  first  camp  at  Harbor  Island  the  same  day.    (>n  July  16,1 
camp  was  moved  to  Burnt  Island ;  on  August  20  back  to  Harbor  Island,  and  on  i 
tember  3  to  Detour,  where  the  party  remained  until  October  6,  when  it  retumei 
Sault  Ste.  Marie,  Mich.,  and  was  disbanded  on  October  7.    On  September  26  a  pi 
of  five  members  was  detached  to  continue  the  work  of  carrying  the  precise  le^ 
over  territory  too  distaut  from  the  camp  at  Detour.    The  level  party  remained  in 
field  until  October  30,  when  it  also  returned  to  Sault  Ste.  Marie^  Mich.,  and  ' 
disbanded  October  31, 1896. 

• 

FIELD  OPERATIONS  UK  DETAIL. 

Seamdary  triangulation. — Tbe  reconnaissance  and  planning  for  this  work  n 
executed  auring  the  preceding  season.  The  approved  system  consisted  of  tbi 
quadrilaterals  departiu;^  from  tlie  established  secondary  line  Harbonr-Bacon  as  f 
lows:  Harbour-Bacon-Kurnt  Point-Burnt  Island,  Harbour-Burnt  laland-Kocrn is 
Chippewa,  Chippewt^Kocruish-Serpent-Sulphur,  the  latter  being  the  objecti 
point. 

Two  additional  quadrilntcrnlH  were  planned  fh>m  this  system,  one  northerly  fro 
line  Kocruish-Serpent  to  Cirande  Point  and  A  ^^2  on  the  south  shore  of  St.  J08e[ 
Island,  and  one  southerly  from  Hue  Serpent-Sulphur  to  A  343  and  A  345  on  thenorl 
shore  of  Drummond  Inland,  in  order  to  locate  tno  terminal  points  of  shore  topogn 
phy  at  the  eastern  limit  uf  the  Hurveyed  area  hj  secondary  determination,  as  we 
as  checking  the  tertiary  oxtcnsiouR  in  this  direction. 

Of  the  observing  HtationH  required  in  this  secondary  system,  those  at  Harboiu 
Burnt  Point,  and  Chippewa  had  been  erected  by  a  construction  party  during  th 
season  of  1894,  the  tirst  two  being  described  in  the  Annual  Rcportfor  18^,  Append i: 
EKE.  page  4177,  in  the  report  of  Ansistant  Engineer  Qlen  £.  Balch;  station  Chip 
pew  a  is  located  on  Druninioud  iHland,  on  tbe  eaatern  end  of  the  point  of  the  same 
name,  being  about  the  northernmost  point  of  the  island;  the  top  of  the  tripod  is 
about  12  feet  above  tbe  surface. 

The  observing  stations  at  Kocruish  and  Serpent  were  constructed  during  the  season 
of  1895,  and  are  described  in  my  report  on  page  4058,  Appendix  £  £  £  of  the  Annual 
Report  of  1896. 

The  other  stations  of  the  secondary  sj'stem,  namely,  Bnmt  Island,  Sulphur  Island, 
^  252,  Grande  Point,  A  '^3,  and  A  345  were  established  and  constructed  during  the 
season  covering  this  rejiort. 

Station  Burnt  Island  is  located  on  the  island  of  the  same  name,  being  in  American 
waters,  in  section  21,  range  5  east,  township  43  north,  on  the  highest  point  of  land 
in  a  small  clearing  on  the  hind  of  Mr.  Spencer  Hill.  The  geodetic  point  is  a  f-inch 
hole  drilled  in  the  top  of  a  cut  stone  6  by  6  by  24  inches  l>etween  the  letters  U.  S. 
The  surface  mark  is  a  nail  in  center  of  10-inch  wooden  post.  The  .top  of  the  observ- 
ing tripod  is  about  35  feet  above  the  surface.  Station  Sulphur  is  on  Sulphur  Island, 
being  in  Canadian  waters,  about  3  miles  northerly  from  the  northeast  end  of  Drum- 
mond Island  and  off  the  north  entrance  to  False  Detour  Passage.  The  geodetic  point 
is  the  center  of  the  light  tower  lo<>atcd  on  the  south  end  of  the  island. 

Station  (^rande  Point  is  on  St.  Joseph  Island  on  the  point  of  land  of  the  same 
name,  which  is  the  easternmost  point  of  the  island.  The  geodetic  point  is  a  hole 
drilled  in  the  top  of  a  large  granite  bowlder  inside  of  a  square.  The  top  of  the  tripod 
is  about  12  feet  above  the  surface. 

Station  252  is  located  on  Caradoe  Point,  on  the  south  shore  of  St.  Joseph  Island, 
the  geodetic  point  and  the  tripod  being  the  same  as  described  for  station  Grande 
Point. 

Stations  343  and  345  are  located  on  the  north  shore  of  Drummond  Island,  the  geo- 
detic points  being  hole«  drilled  in  large  bowlders  and  the  observing  tripods  being  5 
feet  high. 

The  methods  followed  in  the  secondary  triangulation  work  were  those  usual  with 
direction  instruments,  the  angles  being  measured  with  the  Pistor  &  Martins  transit 
No.  218.  The  system  contained  20  separate  triangles,  involving  the  measuring  of 
60  different  angles.  The  longest  linein  the  system  is  Kocruish-Snlphnr,  being  13,679.62 
meters. 

TERTIARY  TRIANGULATION. 

The  tertiary  triangulation  covering  the  territory  was  planned  as  a  continuous 
system  of  quadrilaterals,  departing  from  and  closing  on  the  established  secondary 
line  Harbour-Bacon.    This  system  embraced  51  stations  which  were  occupied  by 
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surface  tripods  firmly  anchored,  the  station  point  being  marked  on  a  stone  below 
surface  with  wooden  post  above.  Each  tripod  had  its  corresponding  station 
number  cut  on  the  face.  Thirty-seven  of  these  stations  are  located  on  as  many  dif- 
ferent islands,  4  on  St.  Joseph  Island,  8  on  Drummond  Island,  and  2  on  the  upper 
peninsular  shore.  The  system  contained  98  triangles,  requiring  the  measuring  of 
285  separate  angles.  In  addition  to  these,  45  angles  were  measured  for  the  determi- 
nation of  15  lights  and  buoys.  The  instrnment  employed  in  this  work  is  the  lluff 
&  Borger  transit  No.  245,  and  the  methods  followed  those  usual  with  repeating 
instruments.    All  pointings  were  made  to  targets  fixed  in  top  of  station  tripods. 

TOPOGRAPHY. 

The  topographical  field  operations  consisted  in  thelooationof  all  the  shore  lines,  of 
details  important  to  navigation,  of  elevations  for  development  of  20- foot  contours,  of 
roads,  houses,  timber  limits,  and  all  other  topographic  inshore  features  within  the  ter- 
ritory of  the  programme,  resulting  in  the  complete  survey  of  all  the  islands  and  shore 
lines  within  the  area  of  projected  chart  No.  1,  St.  Marys  River,  as  far  as  the  month 
of  the  St.  Marys  River  at  Detour  Light  and  extending  along  the  north  shore  of  Lake 
Huron  from  Detour  Light  westerly  to  Carlton  Bay,  and  easterly  to  and  including 
Whitney  Bay  on  the  south  shore  o^  Drummond  Island.  The  iustrumeuts  employed 
in  this  work  were  the  transit,  plane  table,  and  Wye  level,  and  the  general  methods 
followed  those  of  the  stadia  survey  referred  to  and  controlled  from  (riangulation 
points. 

In  the  course  of  this  work  the  following  points  were  instrumentally  occupied : 
Eleven  secondaries,  55  tertiaries,  387  transit,  and  329  plane-table  stations. 

The  distance  of  developed  shore  line  thus  located  was  about  121.5  miles.  The  high- 
est elevation  found  was  near  Detour,  about  724  feet  above  mean  tide,  New  York. 

All  tonography  located  was  plotted  on  29  plane-table  sheets  of  the  approved  form 
on  a  scale  of  1 :  10000. 

HYDROGRAPHY. 

llie  hydrographic  field  operations  consisted  in  sounding  over  all  the  waters 
between  the  islam^s  in  the  territory  covered,  and  of  the  detail  surveys  of  all  shoals 
near  navigable  water.  The  method  employed  in  shallow  waters — less  than  3  fath- 
oms—was to  souud  with  poles  from  small*  boats  being  rowed  along  lines  between 
fixed  shore  ranges,  and  in  deep  waters  by  sounding  with  lead  lines  from  the  steam 
tug  running  at  the  speed  of  3  miles  per  hour  and  being  pointed  to  by  2  transits 
from  triangulation  stations  simultaneously,  at  intervals  of  five  minutes  or  less.  Suf- 
ficient sounding  lines  were  planned  to  thoroughly  cover  the  territory,  the  individual 
soundings  being  taken  at  50-foot  intervals  or  less.  Only  suitable  calm  days  were 
devoted  to  this  work. 

The  total  distance  of  developed  sounding  lines  was  about  99  miles  in  shallow  waters 
and  about  178  miles  in  deep  waters,  making  in  all  about  30,000  individual  soundings. 

Nine  shoals  were  surveyed  by  control  from  nearby  triangulation  stations  and  fixed  • 
buoys. 

Tiie  deepest  soundings  were  found  to  be  about  150  feet  in  the  Detour  Passage. 

All  hydrographic  field  work  was  reduced  and  platted  on  the  before-mentioned  plane- 
table  sheets. 

PRECISK-LKVEL  WORK. 

The  extension  of  precise  levels  to  the  shore  of  Lake  Huron  was  entered  upon 
during  the  season  of  1895  and  reported  on  bv  me  as  on  pages  4058,  4059,  and  4060  of 
A)>pendix  EEK  of  the  Annual  Report  for  1^96.  The  work  was  completed  during 
the  season  covered  now. 

A  special  report  treating  of  this  work  and  containing  description  of  lines  run,  of 
permanent  bench  marks  established,  of  methods  employed,  and  of  the  results  secured 
18  hereto  attached. 

The  office  o))erations  which  were  carried  on  under  my  charge  during  the  period 
reported  on  have  consisted  of  the  reduction  and  adjustment  of  the  secondary  and 
tertiary  triangulation,  the  computation  of  geographical  coordinates  for  secondary 
points,  and  of  rectangular  coordinates  for  tertiary  points,  and  lights  and  bnoys,  and 
of  the  tabulating  of  the  resulting  data  in  tables  1,  2,  3,  and  4  hereto  appended^  of 
platting  all  topography  located  and  of  all  soundings  made;  of  reducing,  adjusting, 
and  tabulating  the  data  resulting  from  the  precise-level  work,  and  of  continuing  the 
compilations  on  the  approved  form  of  record  sheets  No.  29,  Milford  Haven ;  No.  80,  Ser- 
pent; No.  31,  Sulphur  Island,  which  leaves  record  sheets  No. 32,  Chippewa;  No.  33, 
Pota^annissing;  No.  34,  Maud  Bay ;  No.  35,  Detour;  No.  36,  Detour  Passage,  yet  to  be 
compiled  in  order  to  fully  complete  the  uniform  office  records  of  the  entire  topographic 
and  hydrographic  surveys  execute<l  during  the  seasons  of  1893, 1894, 1895,  and  18916  on 
the  project  of  the  resurvey  of  the  St.  Marys  River. 
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FINANCIAL  STATSMnnU 

Tb«  total  expend! turet  for  field  operations  nnder  my  charge  dnring  the  fiscal 
1897  were  as  follows: 

For  salaries $3,3; 

For  sutmistence 9l 

For  fuel i: 

For  outfit  and  repair  of  same 24 

For  20  percent  of  original  cost  of  instrument  ont6t,  the  same  amonnt  hav- 
ing been  charged  to  field  operations  for  fiscal  years  18!4y  1896,  and  1896. .         € 

Total 4,74 

Of  this  amonnt  the  proper  allotment  to  the  varions  operations  is  as  follows: 

Triangulation $1,6» 

Topography 1, 14< 

Hydrography 1,061 

PrcciHe-level  lines 863 

Total 4,746 

PER80NNKL. 

Dnring  the  seanon  I  was  ossisted  by  Recorders  Andrew  J.  Swift  and  Howard 
EavcuHon,  who  performed  their  varions  duties  at  All  times  in  the  woet  satisfacto 
manner.     Recorder  II.  N.  Kaveuson  had  personal  charge  of  the  precise-level  wor 
ancl  ])roved  himself  in  every  way  higltiy  proficient  to  execnte  the  work  he  w: 
intruHted  with.     I  also  dcHire  to  acknowledge  the  valuable  assistance  of  Rodmt 
Murray  H1&nchard,who,  during  the  greater  portion  of  the  field  season,  was  in  char^ 
of  instrumental  work,  in  all  f)f  which  he  proved  himself  conscientious  and  painstaking 
Very  respectfully,  your  obedient  servant, 

H.  VON  SCHON,  A$9%9ta%t  Engineer, 

Mr.  K.  S.  VViiKELKR,  Jaaistant  Engineer, 


b.— rkpoht  of  mr.  ii.  von  6ch0n,  assistant  bnginker. 

United  States  Engineer  Office, 
Sault  Ste.  Marie,  Midk.,  June  SO,  1S97. 

Silt :  I  have  the  honor  to  herewith  submit  a  special  report  on  tho  completed  exten- 
Hion  of  preciHe  levels  from  Charlotte  River  to  Detonr  light,  which  work  has  been 
under  my  charge. 

Synopaie. — The  programme  for  this  work,  as  approved  in  Angnst,  1895,  consistcHl  of 
the  extending  of  the  precise-level  line  which  was  carriwl  from  Sanlt  Ste.  Marie, 
Mich.,  to  the  Charlotte  River,  a  distance  of  about  15  miles,  in  1883,  to  the  shore  of 
Lake  llurou,  near  tiie  Detonr  light,  beiug  a  distance  of  about  52  miles. 

Narrative. — 'flie  tield  work  was  entered  upon  on  September  18, 1895,  and  continued 
to  November  IH,  18ir>,  but  by  reason  of  the  extreme  inclemency  of  the  weather  dur- 
ing this  period,  only  nineteen  days  could  be  utilized,  and  the  line  was  only  carried 
over  about  oue-fiftli  of  the  required  distance.  The  work  was  again  taken  up  on 
September  3,  1^96,  and  <'ompleto<l  on  October  30,  1896. 

DESCRIPTION  OF   PRKCISK-LKVEL  LINE  LOCATION. 

The  beginning  of  the  projected  (extension  was  P.  B.  M.3^,  being  the  southernmost 
bench  mark  on  the  line  of  )>rociKe  levels  curried  from  P.  B.  M.  "  F"  on  the  wall  of 
the  Weit/.el  Lock  in  ISK:^  by  Joseph  Kipley,  assistant  engineer.  This  bench  is 
described  as  tho  top  of  a  boat  spike  driven  in  a  cut  in  the  east  side  of  a  donble  elm 
tree  standing  on  the  east  Hide  of  the  Hay  Lake  road,  and  on  the  south  bank  of  the 
Charlotte  Hiver.  'i'ho  IxMich  was  found  and  identitied,  but  in  accordance  with  your 
iuHtrnctions,  another  P.  H.  M.  woh  establi^hcd  in  close  vicinity  of  P.  B.  M.  3^.  The 
actual  point  of  beginning  of  the  line  of  )>recise  levels  carried  under  my  charge  from 
Charlotte  Hiver  to  Lake  Huron  is  therefore  P.  B.  M.  Charlotte  River,  about  140 
feet  south  of  the  south  bank  of  Charlotte  Kiver  audon  the  east  side  of  the  Hay  Lake 
road ;  thence  the  line  continues  south  aloug  the  Hay  Lake  road  to  the  intersection  of 
the  Kosedole  roail  about  700  feet;  thence  westerly  along  the  Rosedale  road  to  the 
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intersection  witb  the  County  road  about  1  mile;  thence  soatherly  along  the  County 
road  about  3  miles;  thence  easterly  along  the  County  road  about  half  a  mile  to 
P.  B.  M.  Barbcau  Settlement;  thence  easterly  along  the  County  road  abont  half  a 
mile ;  thence  southerly  along  the  County  road  about  1  mile ;  thence  easterly  along  the 
County  road  about  three-quarters  of  a  mile;  thence  generally  southerly  following 
the  County  road  for  a  distance  of  about  4  miles  to  the  crossing  of  Little  Munuskong 
River  at  Keldon  post-otlice;  thence  southerly  along  the  County  road  about  1,400  feet 
toP.  B.  M.  Munuskong;  thence  southerly  along  the  County  road  for  about  1  mile 
to  the  Big  Munuskong  River;  thence  westerly  along  a  road  and  the  north  side  of  the 
Big  Munuskong  River  for  about  three-quarters  of  a  mile;  thence  southerly  along  the 
County  road  crossing  the  Big  Munuskong  River  and  continuing  along  said  road 
southerly  for  a  distance  of  about  3  miles  to  P.  B.  M.  Kelley ;  thence  easterly  along 
a  road  for  1  mile ;  thence  southerly  along  a  road  for  1  mile ;  thence  easterly  along  a 
road  for  1  mile;  thence  southerly  along  a  road  for  1  mile  to  P.  H. M.  Fairview  at 
Sims  Corner;  thence  southerly  along  the  same  road  for  1  mile;  thence  easterly  along 
the  County  road  for  1^  miles ;  thence  southeasterly  along  the  same  road  for  one-half 
a  mile;  thence  southerly  along  the  same  road  for  three-quarters  of  a  mile  to  Tripps 
Comer;  theuce  easterly  along  the  County  road  for  1  mile  to  P. B.M.Tripp;  thence 
southerly  along  the  same  road  for  1  mile;  thence  easterly  along  the  road  for  2  miles ; 
thence  southerly  along  the  County  road  for  1  mile ;  thence  easterly  along  the  road  for 
half  a  mile  to  P.  B.  M.  lludsons  Comer;  thence  southerly  along  the  road  for  1 
mile;  thence  easterly  along  the  road  for  about  3  miles  to  P.  B.  M.  Gatesville. 

From  this  point  a  branch  line  was. run  northeasterly  along  the  Raber  road  for  a 
distance  of  about  2  miles  to  P.  B.  M.  Raber,  being  near  the  shore  of  St.  Marys  River. 

From  P.  B.  M.  Gatesville  the  line  follows  the  road  southerly  for  about  2  miles, 
thence  southeasterly  for  about  1  mile,  thence  easterly  for  half  a  mile,  thence  south- 
erly for  about  1  mile  to  P.  B.  M.  Schlosser,  at  Rusks  Corner,  thenoe  southerly  for 
about  1  mile  to  Cainerous  Corner,  thence  generally  easterly  along  the  Detour  road 
for  about  4|  miles  to  P.  .B.  M.  Caribou  Lake,  on  the  south  side  of  Caribou  Lake, 
thence  continuing  generally  easterly  along  the  same  road  for  about  4  mile-s  to  P.  B.  M*. 
Detour,  in  the  villa;>e  of  Detour  and  at  the  southwest  corner  of  Superior  and  Dmm- 
mond  streets,  and  thence  generally  southwesterly  along  a  road  for  about  3  miles  to 
P.  B.  M.  Detour  Light,  being  under  the  light  tower  and  the  terminal  of  the  Precise 
Level  line. 

DRSCUIPTION  OF  PRBMANENT  BENCH  MARKS. 

Thirteen  permanent  bench  marks  were  established  along  the  line,  the  location  of 
each  being  described  as  follows: 

Permanent  bench  mark  Charlotte  River  is  described  as  being  the  top  of  a  |-inch 
iron  bolt,  projecting  abont  2  inches  above  the  top  of  a  cut  stone  2  feet  long  and  6 
inches  square,  with  the  letters  '*  U.  S.''  cut  in  top  of  stone.  The  stone  rests  on  a 
stiff  clay  bottom,  ite  top  being  about  3  feet  below  the  surface  of  the  ground.  A  cedar 
post  4  inches  square  stands  on  top  of  the  stone  and  about  1  foot  above  surface,  with 
the  letters  ^'  U.  S.  B.  M.*'  cut  in  its  faces.  It  stands  about  3  feet  from  east  side  of 
Hay  Lake  road  and  about  140  feet  south  from  the  south  bank  of  Charlotte  River. 
It  is  referred  to  the  following  witnesses: 

A  stone  4  inchen  square  and  projecting  about  5  inches  above  ground  with  letters 
"U.  S."  cut  in  its  side,  south  &l^  west,  59  feet  from  P.  B.  M.  Cbarlotte  River. 

P.  B.  M.  3i  is  north  50'  west,  126.4  feet  from  P.  B.  M.  Cbarlotte  River. 

The  northeast  corner  of  a  house  on  east  side  of  road  is  south  1^  10'  east  from 
P.  B.  M.  Cbarlotte  River. 

The  southeast  corner  of  a  house  on  west  side  of  road  is  south  20*^  40'  west  from 
P.  B.  M.  Cbarlotte  River. 

Permanent  bench  mark  Barbeau  Settlement  (formerly  called  Barber)  is  described 
as  being  the  top  of  a  ^-inch  iron  bolt,  projecting  one-balf  inch  above  the  top  of  cut 
stone  2  feet  long  and  6  inches  square,  with  its  top  about  3  feet  below  the  surface  of 
the  ground.  A  cedar  post  4  inches  square  is  set  on  top  of  stone  and  projects  about 
1  foot  above  the  ground,  with  the  letters  **  U.  S.  B.  M.'^  cut  in  two  sides.  The  bench 
mark  is  on  the  south  side  of  the  road,  3  feet  from  the  fence  on  top  of  a  little  knoll, 
with  the  following  reteronces  to  witness: 

A  small  oak  tree  on  south  side  of  road  is  south  89*^  15'  east,  189.5  feet  from  bench 
mark. 

The  southeast  corner  of  a  house  north  of  road  is  north  18"^  east  from  bench  mark. 

The  southeast  corner  of  a  barn  south  of  road  is  south  86"^  15'  west  from  bench  mark. 

Permanent  bench  mark  Munuscong  is  described  as  being  the  top  of  a  i-inch  iron 
bolt  projecting  about  half  an  inch  above  the  surface  of  a  cut  stone  2  feet  long 
and  6  inches  square,  which  is  set  in  the  ground  resting  on  stiff  clay  bottom,  with  its 
center  about  3  feet  below  the  surface  of  the  ground.  A  cedar  post  5  inches  square 
is  set  on  top  of  stone  and  projects  about  10  inches  above  ground.    P.  B.  M.  Mnuus- 
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cong  8t«nd8  in  the  Manosoonff  road  near  the  esBt  side  of  it  3  feet  from  the 
near  the  northwest  corner  of  VVidter  Todd's  field,  with  the  following  referei 
witneesea: 

To  qnarter-section  post  north  15''  west.  212  meters  from  P.  B.  M. 

To  northwest  corner  of  barn  south  2^  30 '  east,  91  meters  from  P.  B.  M. 

To  northeast  corner  of  house  south  12^  15 '  west,  243  meters  from  P.  B.  &L 

Permanent  bench  mark  Kelley  is  described  as  being  the  top  of  an  iron  bolt  1 
into  a  stone  6  inches  square  on  top  and  20  inches  hish.    The  bolt  is  about  on 
iuch  above  the  stone  and  is  between  the  letters  '' U.  S. "  eat  into  the  top  < 
stone.    A  oedar  ]>ost  6  inches  in  diameter,  squared  to  4  inches  on  top,  has  the  1 
**  U.  S.  B.  M.''  cut  into  opposite  sides,  is  placed  above  the  stone,  bat  is  separated 
it  by  a  layer  of  clay.    'Fhe  post  projects  3  feet  above  the  ground.     The  sU 
buried  in  the  clay  with  its  top  2.5  feet  below  the  ground.    It  is  on  the  soati 
of  the  road,  and  will  be  cast  of  the  other  road  when  it  is  opened.     No  trees  of 
cient  size  are  near  it  to  which  it  could  be  referred.    The  stone  is  1  mile  east  and  1 
south  of  SterliuKville  and  3  miles  east  and  1  mile  north  of  Pickfonl. 

Permanent  bench  mark  Fair  view  is  described  as  being  the  top  of  a  f  inch 
bolt,  set  in  the  top  of  a  stone  6  inches  square  on  top  and  20  inches  hieh.  The 
projects  one-half  inch  above  the  stone,  which  has  the  letters  "U.  S.'^  cut  int 
upper  face.  The  stone  in  buried  in  sand,  with  its  top  2.5  feet  below  the  surfa* 
the  ground.  A  cedar  post  6  inches  in  diameter,  with  its  top  squared  to  4  inches 
the  letters  "U.  S.  B.  M.^'  cut  into  opposite  faces,  is  set  over  the  stone,  but  is  sepan 
from  it  by  a  layer  of  Hand. 

The  stone  is  near  the  Fairview  schoolhouse  and  is  on  the  northeast  comer  of 
road.  It  is  5  miles  east  and  1  mile  soath  of  Pickford  and  3  miles  north  and  1 1 
west  of  Stalwart. 

Permanent  bench  mark  Tripp  is  described  as  being  the  top  of  a  f>inch  iron  boli 
the  top  of  a  stone  6  inches  square  on  top  and  about  20  inches  high.  The  bolt  proje 
about  ouo-half  inch  above  the  top  of  the  stone,  which  has  the  letters  "U.  S."  cutii 
It,  one  on  each  side  of  the  bolt.  The  stone  is  buried  2.5  feet  below  the  surface  of  1 
ground  and  rests  in  sand.  A  cedar  post  6  inches  in  diameter,  4  inches  square  on  U 
with  the  letters  "U.S.H.M."  cut  into  its  opposite  faces,  is  placed  over  tne  stone,  b 
is  separated  from  it  by  a  layer  of  sand. 

The  stone  is  on  the  east  side  of  the  road,  at  the  turn  by  the  bluff. 

Three  trees  have  be^n  blazed  and  marked  "B.  P.''  and  a  nail  was  put  on  each  blaz 

The  stone  is  1  mile  east  of  Tripps  Corner  and  2  miles  east  ana  1  mile  north « 
Stalwart. 

P<Tmanent  bench  mark  Hudsons  Corner  is  described  as  being  the  top  of  an  iro 
bolt  leaded  into  a  cut  stone  about  6  inches  square  on  top  and  20  inches  hi^h.    Th 
bolt  is  about  ono-quarter  inch  in  diameter  and  projects  one-quarter  inch  above  th 
surface  of  the  stone.    The  stone  is  buried  in  the  sand,  with  its  top  about  2.5  fee 
below  the  ground.    The  letters  ''  U.S.''  are  cut  into  the  top  of  the  stone.    The  stone  ii 
set  6  feet  south  of  a  fence,  8.5  feet  southeast  of  a  telephone  post,  and  47  feet  northwest 
of  a  section  comer  stake.    A  cedar  post  6  inches  in  diameter,  with  its  upper  end  4  inches 
square,  has  the  lett<>rs  ''U.S.B.M.*'  cut  into  opposite  faces,  and  is  directly  over  the 
stone,  with  about  6  inches  of  sand  between  the  top  of  the  stone  and  the  bottom  of 
the  post.     The  post  projects  10  inches  above  the  ground. 

Pennanent  bench  mark  Gatesville  is  described  as  being  the  top  of  a  f-inch  iron 
bolt  set  in  the  top  of  a  stone  0  inches  square  on  top  and  20  inches  hi^h,  with  tht' 
letters  '*  U.S."  cut  into  its  upper  face.  The  bolt  projects  about  live-eightlis  of  an  inch 
above  the  stone.  The  stone  is  buried  in  sand,  with  its  top  about  o  feet  below  the 
surface  of  the  ground,  and  a  cedar  post  6  inches  in  diameter,  souared  to  4  inches  on 
top,  with  the  letters  "  U.S.li.M."  cut  into  its  opposite  faces,  is  placed  over  the  stone, 
but  is  8ei>arated  from  it  by  a  layer  of  sand.  The  post  projects  2.5  feet  above  the 
ground. 

The  stone  is  buried  on  the  north  side  of  the  county  road  1  mile  north  of  Gatesville. 
It  is  7  feet  west  of  a  lar^e  hemlock  stump  at  the  comer  of  the  road. 

Permanent  bench  mark  Raber  is  described  as  being  the  top  of  an  iron  bolt  set 
in  the  top  of  a  stone  6  inches  square  on  top  and  20  inches  high.  The  bolt  projects 
about  one-half  inch  above  the  stone,  between  the  letters  "U.  S."  cut  in  its  upper 
face.  A  cedar  post  6  in<'lie8  in  diameter,  squared  to  4  inches  on  top,  has  the  letters 
**  U.  S.  B.  M."  cut  into  opposite  faces,  and  is  placed  over  the  stone.  It  projects  abont 
2  feet  above  the  ground.  The  stone  is  buried  in  the  sand,  and  has  its  top  about  2.5 
feet  below  the  ground.  It  is  on  the  south  side  of  the  road,  below  the  blacksmith 
shop. 

Permanent  bench  mark  Schlesser  is  described  as  being  the  top  of  a  |-inch  iron 
bolt  projecting  about  one-quarter  of  an  inch  above  the  top  of  a  stone  6  inches  square 
on  top  and  20  inches  high.  The  stone  has  the  letters  "  U.  8."  out  into  its  npper  face. 
The  stone  is  buried  in  tne  sand,  with  its  top  about  2.5  feet  below  the  snrfaee  of  the 
ground.    A  6-inch  cedar  post,  4  inches  square  on  top,  and  with  the  letters  "  U.  S.  B.  M." 
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cut  into  opposite  faces,  is  placed  over  the  stone,  and  is  separated  from  it  bj  a  layer 
of  sand.  The  stoue  is  at  Rusks  Corner,  near  the  Schlesser  schoolhouse,  and  is  on  the 
'weet  side  of  the  road,  and  about  2.5  feet  from  the  middle  of  it.  The  stone  will  be 
iu  the  center  of  the  road  to  Schlesser  when  it  is  opened. 

Permanent  bench  mark  Caribou  Lake  is  described  ns  being  the  top  of  an  iron 
bolt  three-eighths  of  an  inch  iu  diameter  and  projecting  one-quarter  of  an  inch 
above  the  top  of  the  stone.  The  stoue  is  6  inches  square  on  top  and  20  inches  hi;;h. 
It  has  the  letters  ^'  U.  8."  cut  into  its  top  face.  It  rests  on  sand,  and  ita  top  is  about 
3  feet  below  the  ground. 

The  bench  mark  is  on  the  northeast  side  of  the  road  about  350  meters  east  of 
where  the  road  first  touches  the  lake  shore.  A  cedar  post  6  inches  in  diameter, 
squared  to  4  inches  on  top,  and  the  letters  **  U.  S.  B.  M.'^  out  into  its  opposite  sides, 
is  placed  over  the  stone,  and  projects  about  3  feet  above  the  ground.  About  4  inches 
of  snnd  separates  the  bottom  of  the  post  and  the  top  of  the  stone. 

Permanent  bench  mark  Detour  is  described  as  being  the  top  of  an  iron  bolt  set 
in  a  cut  stone  6  inches  square  on  top  and  about  20  inches  deep.  The  bolt  is  about 
diree-eighths  of  an  inch  iu  diameter  and  projects  about  one  quarter  of  an  inch  above 
the  stone.    The  stone  has  the  letters  **  IJ.o,"  cut  in  top,  one  on  each  side  of  the  bolt. 

The  bench  mark  is  situated  at  the  southwest  corner  of  Superior  and  Drumniond 
streets,  between  the  sidewalk  and  the  street.  It  is  about  2.5  feet  below  the  surface 
of  the  street,  and  a  cedar  post  6  feet  long  and  6  inches  in  diameter,  with  the  top 
squared  to  4  inches  and  with  the  letters  "  u.  S.  B.  M.'^  cut  into  opposite  sides,  is  placed 
above  it.    The  post  projects  about  3  feet  above  the  surface  of  the  ground. 

Permanent  bench  mark  Detour  Light  is  described  as  being  the  center  of  a  cross 
out  in  the  cast- iron  anchor  plate  at  the  northwest  comer  of  the  Detour  light-house. 
The  point  is  midway  between  the  post  and  the  northwest  bolt  in  the  plate,  and  is 
marked  "U.  8.  x  B.  M."    The  letters  are  cut  into  the  plate. 

The  temporary  bench  mark  is  a  cross  in  the  top  of  the  large  rock  just  north  of  the 
light-house.  The  cross  is  on  the  southwestern  corner  of  the  rock,  and  is  marked  with 
black  paint,  and  has  the  letters  ''F.  B.  M.'^  painted  beside  it. 

Record  sheet  No.  37,  **  Precise  Levels,''  containing  a  general  topographic  plot  of 
the  location  of  the  entire  level  line  on  a  scale  of  1:40,000,  and  detail  topographic 

lots  of  the  thirteen  permanent  bench  marks  established  on  a  scale  of  1: 10,0(X),  is 

oreby  respectfully  submitted  as  part  of  this  report. 

FIELD  WORK. 


E 


The  party  executing  this  work  consisted  of  five  members.  Recorder  Howard  N. 
Kavenson  being  in  charge.  The  instruments  used  were  the  Kern  level  No.  2  and 
the  precise  level  rods  No.  3  and  No.  5. 

The  party  camped  in  tent-s,  and  was  moved  from  time  to  time  by  a  team  attached 
to  it  permanently. 

The  method  followed  was  generally  that  laid  down  in  '^  Instructions  for  making 
precise  levels,"  as  appearing  in  Appendix  O  O,  pages  2426-2429,  of  the  Annual  Report 
of  1880  in  the  report  of  L.  L.  Wheeler,  assistant  engineer. 

The  instrument  constants  were  determined  at  the  beginning  and  after  the  comple- 
tion of  the  work;  the  errors  of  collimation  and  inclination  were  determined  at  the 
beginning  and  end  of  each  day's  operations,  and  return  levels  were  carried  over 
lines  between  bench  marks  mitil  the  discrepancy  between  the  two  lines  was  brought 
within  the  permissible  limit  equal  to  5  mm.  l^distance  in  kilometers. 

In  a<ldition  to  the  carrying  of  the  precise  levels,  detail  topogp*aphic  survey  was 
made  of  the  entire  lino  and  so  much  of  the  adjoining  country  as  was  instrumentally 
obtainable  from  the  line.  This  survey  was  made  by  transit  and  plaue  table  accord- 
ing to  the  methods  of  the  stadia  survey.  The  plat  of  this  survey  has  already  been 
reierred  to  as  being  herewith  submitted. 

RB6ULTS. 

All  the  field  notes  were  reduced  and  the  resulting  data  adjusted  and  tabulated 
under  my  direction  by  Recorder  Howard  N.  Eavenson;  but  owing  to  the  fact  that  I 
have  been  on  continuous  leave  of  absence  since  the  completion  of  the  field  work  of 
which  I  had  charge,  I  have  not  had  an  opportunity  to  make  that  duplicate  reduction 
and  adjuKtment  check  which  I  should  bo  desirous  to  make  before  reporting  the  t-abn- 
lated  results. 

It  also  appears  that  greater  precision  might  be  secured  were  the  absolute  lengths 
of  rods  No.  1  and  No.  5  determined  by  something  better  than  comparison  with  rod 
No.  2,  the  latter  being  the  only  one  of  the  set  of  which  the  absolute  length  was  deter- 
mined by  comparison  with  a  standard  meter.  (See  report  of  Mr.  F.  W.  Lehnartz, 
assistant  engineer.  Appendix  L  L,  p.  1387,  Annual  Report  of  1878.) 
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riKANOIAL  HTATBMRNT. 

The  total  cost  of  the  work  of  extending  the  precise  levels  bus  been  as  folio wb 

For  season  1895 - $Tl 

For  season  1896 86 

Total 1,57 

Very  respectfully,  your  obedient  servant, 

H.  VON  SCUON,  AuUiant  Engintt 

Ur.   £.   8.   WlIRBLRR, 

A$9i$tant  Engineer, 


CCC  2. 

PRESERVATION  OF  BENCH  MARKS  ALONG  THE  ERIE  CANAL. 

report  of  maj.  william  s.  stanton,  corps  of  engineers. 

United  States  Engineer  Office, 

OswegOj  N.  Y.,  July  ^^  1897. 

General:  I  have  the  honor  to  sabjoiii  hereto  my  atitmal  report  fo 
the  fiscal  year  eiuliiig  June  30,  1897,  of  work  for  the  transfer  and  secu 
rity  of  certiiin  bench  marks  established  by  the  United  States  Lak* 
Survey  in  1875  along  the  line  of  the  Erie  and  Oswego  canals.  Tb( 
bench  marks  were  transferred  under  an  allotment  from  the  appropria 
tion  for  "  Survey  of  Northern  and  Northwestern  lakes,''  1895. 
Very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
Major ^  Corp9  of  Engineers^  U.  8.  A. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


SURVEY  OF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

[Allutnient  for  Recuring  the  United  StatcA  Lake  Survey  bench  marks  threiiteii«d  with  obliteration  l>j 

the  eulargenient  of  the  Erie  ('anal.] 

In  the  enlargement  of  the  Erie  Canal  the  lengthening  and  raising  of 
the  walls  of  the  locks  and  the  raising  of  the  bridge  piers,  now  in  prog- 
ress by  the  State  of  New  York,  would  obliterate  the  following  bench 
marks,  which  were  cut  upon  the  locks  and  piers  and  which,  in  Novem- 
ber, 180(5,  were  temporarily  transferred  as  follows  by  Mr.  John  0. 
Churchill,  jr.,  assistant  engineer: 

No.  16,  at  Aqueduct,  N.  Y'.,  transferred  to  top  of  an  iron  rod  firmly 
driven  in  the  ground  and  buried  beneath  the  surface. 

No.  15a,  at  Aqueduct,  1^.  Y.,  transferred  to  a  point  on  Canal  Lock  21, 
which  will  not  be  disturbed. 

No.  40,  near  Iliou,  N.  \^.,  transferred  to  a  nail  in  an  oak  post  buried 
beneath  the  surface  of  the  ground  in  the  ca>nal  bank. 

No.  40a,  near  Ilion,  N.  Y.,  transferred  to  a  pier  in  the  bridge  just 
west  of  Lock  43,  which  will  not  be  disturbed. 

No.  48,  at  Kome,  N.  Y.,  transferred  to  the  top  of  a  stone  pier  of  a 
gristmill  near  Jay  Street  Bridge,  Rome,  N.  Y. 

The  bench  marks  thus  temporarily  transferred  will  be  transferred 
back  to  the  locks  and  bridge  piers  when  the  alterations  to  them  are 
completed. 

The  bench  marks  are  described  on  pages  611  and  613,  volume  24, 
Professional  Papers,  Corps  of  Engineers,  U,  S.  A.,  Primary  Triangula- 
tions,  United  States  Lake  Survey, 
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C  C  C  3. 

•EXAMINATION  OF  SHOAL  IN  LAKE  ERIE. 

meport  of  col.  jared  a.  smith,  corps  of  engineers^  for  the 

fiscal  year  endino  june  so,  1807. 

United  States  Engineer  Office, 

Cleveland^  Ohio,  September  6, 1897. 

General  :  In  submitting  my  annual  reports  for  year  ending  Jane  30, 
1897,  through  an  oversight  a  report  of  an  examination  for  a  shoal  in 
liake  Erie  was  not  included,  owing  to  the  fact  that  a  report  covering 
the  principal  points  had  been  previously  submitted. 

•  •••••• 

i  therefore  have  the  honor  to  forward  the  report  in  a  complete  form, 
together  with  a  summary,  both  in  duplicate. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Colonely  Corps  of  Engineers. 
Brig.  Gen,  John  M.  Wilson, 

Chief  0/  Engineers,  U,  8.  A. 


United  States  Engineer  Office, 

Cleveland,  Ohio,  September  17,  1896. 

General:  In  compliance  with  your  instructions  in  letters  dated 
January  8,  1890,  inclosing  "  Extract  from  a  wreck  report  signed  by  the 
master,  of  stranding  of  the  steamship  John  Oades,  of  Detroit,  Mich.,  on 
October  16,  1805,''  and  in  letter  dated  March  10,  1896,  forwarding 
copy  of  Lake  Erie  Coast  Chart  with  certain  corrections  and  notations, 
I  have  the  honor  to  submit  a  report,  as  follows: 

It  was  impracticable  to  take  any  steps  toward  making  the  examina- 
tions required. until  after  opening  of  navigation  in  the  spring,  when  the 
pressing  duties  of  laying  out  and  supervising  works  in  progress  occu- 
pied the  entire  time  of  the  small  steamer  and  party  employed  for  such 
purposes  until  tlie  latter  part  of  July. 

On  July  21, 1896,  Mr.  William  T.  Blunt,  assistant  engineer,  commenced 
the  examination,  employing  for  the  purpose  the  steamer  Swansea,  with 
a  crew  of  six  men,  all  told,  the  party  being  so  organized  that  when  at 
work  away  from  the  steamer  the  only  persons  left  on  board  were  the 
engineer  and  the  cook.  On  the  second  day  of  the  examination  a  rock 
was  found  of  such  a  dangerous  character  that  it  is  a  matter  of  some 
wonder  that  it  had  not  been  a  cause  of  serious  injury  to  vessels  long 
before  it  was  struck  by  the  John  Oades, 

The  rock  appears  to  be  a  part  of  the  regular  limestone  formation 
found  in  that  section  of  Lake  Erie,  and  it  projects  abruptly  about  6  feet 
above  the  general  level  of  the  surrounding  bottom  where  the  deptUof 
water  at  mean  level  of  the  lake  is  about  19  feet.  On  the  west  end  of 
the  shoal  are  bowlders,  over  which  the  depth  of  water  is  but  11  feet. 

At  the  time  tlie  John  Oades  was  nearly  wrecked  by  striking  the 
rock,  the  surface  level  of  the  lake  was  about  3  feet  below  mean  level,  so 
that  the  depth  over  the  bowlders  was  but  8  feet,  and  but  10  feet  over 
most  of  the  rock  itself.  The  rock  is  nearly  350  feet  long,  and  has  a 
varying  width,  the  two  ends  being  broader  than  in  the  middle,  and  the 
extreme  width  nearly  150  feet. 

The  axis  of  the  rock  is  nearly  east  and  west,  and  its  location  is  more 
than  half  a  mile  distant  from  the  point  indicated  in  the  wreck  re\)ortu 
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As  soon  as  the  rock  was  found  Mr.  Blant  made  a  preliminary  re 

and  when  ite  cbaracteristics  were  more  fally  determined  notice 

given  to  tbe  newspapers,  and  a  preliminary  report  was  made  t 

Chief  of  Engineers,  as  follows: 

Unitbd  States  Enginebr  Offick, 
Cleveland,  Ohio,  July  f7, 11 

Gekrral:  It  gives  me  i^^reat  satisfaotion  to  report  that  in  the  morning  of  Jo 
my  assistant,  Mr.  William  T.  Blunt,  found  the  unknown  rock  indicated  in  n 
report  with  your  lettiT  dat«d  January  8,  1896. 

Otlier  work  which  demanded  immediate  attention  delayed  this  ezaminatioii  i 
a  few  days  before  the  rock  was  found,  so  that  the  examination  could  not  be  i 
earlier. 

The  survey  is  not  yet  complete,  but  I  give  the  location  aa  first  determined  wi 
brief  description. 

The  rock  is  Hhaped  like  a  dumb-bell,  having  over  several  places  near  its  west 
end  onl^  114  feet  of  water,  and  in  one  place  only  11  feet.  There  is  19  to  20  feet 
around  in  this  vicinity.  The  rock  is  nearly'  a  mile  from  the  location  given  ia 
wreck  report. 

Mr.  Blunt  says :  ''  It  may  be  platted  on  Coast  Chart  No.  6  (of  Lake  Erie),  one-eigl 
inch  southwest  from  'c'  in  *  clay  and  sand,'  due  west  from  the  west  point  of  Kei 
Ittland  (Carpenter  Point).'' 

Bearings  and  distances,  as  follows: 

Marblehead  Light-HouHe,  SE.  by  S.i  8. 

East  edge  Ballast  Island,  N.  |  W. 

Lakeside  Dock,  S.  by  E.  i  E. 

South  Point  of  South  Bass  Island,  NW.  by  W.  i  W. 

Black  Can,  Scott  Point  Shoal,  W.  i  N.  24  miles. 

Carpenter  Point  (Kelley  Island),  £.  |  N.  1|  miles. 

I  shall  forward  a  more  complete  report  with  survey  as  soon  as  the  map  is  eon 
pleted. 

Very  respectfully,  your  obedient  servant,  Jarkd  A.  SMrrH, 

Lieut.  Col.,  Corps  ofEmgi»e&rt. 

Brig.  Gen.  William  P.  Craighili., 

Chief  of  Engineers,  U.  S,  A.,  Washington,  D.  C 

The  rock  is  more  than  five-eighths  of  a  mile  from  the  location  given 
in  the  wreck  report,  but  it  is  without  doubt  the  same  as  that  on  which 
the  steamer  John  Oadea  was  injured.  The  rock  has  been  marked  bj 
a  redand  black  buoy  with  horizontal  stripes,  but  as  the  ice  of  the  ensa- 
iiig  winter  will  undoubtedly  carry  the  buoy  away,  I  fully  concur  in  Mr. 
Blunt's  recommendation  that  the  necessary  steps  be  taken  to  have  it 
placed  on  tbe  regular  buoy  list  of  the  Light  House  Establishment 

A  further  search  developed  the  presence  of  three  other  rocks  of  less 
importance,  which  are  fully  described  in  Mr.  Blunt's  report, 

Mr.  Blunt  reports  that  the  lO-foot  shoal  shown  in  red  on  the  charts 
received  from  Chief  of  Engineers  with  letter  dated  March  10,  1896, 
just  east  of  the  11-foot  reef,  does  not  exist. 

The  rock  reported  east  of  Kelley  Island  has  not  been  found,  for  rea- 
sons given  in  Mr.  Blunt's  report  which  is  appended  hereto,  and  to  which 
I  invite  attention,  especially  to  the  remarks  and  suggestions  contained 
in  the  closing  paragraph.  I  return  by  mail  the  chart  received  with 
your  letter  of  March  10, 1896,  with  the  location  of  rocks  discovered  in 
this  examination  platted  thereon. 

The  allotment  of  funds  for  this  survey  was  $750,  all  of  which  has 
been  expended  or  covered  by  obligations  incurred. 

In  conchuliiig  this  report  I  take  pleasure  in  making  special  mention 
of  the  zeal  and  efficiency  display  ed  by  Mr.  Blunt  in  making  the  exam- 
ination, which  is  fully  shown  by  the  immediate  and  satisfactory  results. 
Very  respectfully,  your  obedient  servant, 

Jased  a.  Smith, 
Lieuk  Col,  Corps  of  Engineerg^  U.  8.  A. 

Brig.  Gen.  William  P.  Craighill, 

Chief  of  Engineers,  U.  8.  A. 
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kepokt  of  mk.  wiixiam  t.  blunt,  assistant  engineer. 

United  States  Engineek  Office, 

Cleveland,  Ohio,  A  ugtist  Ji9,  1896, 

:  I  have  tho  honor  to  submit  the  following  report  of  the  examination  recently 
in  the  vicinity  of  South  Biissund  Kelley  iHlands.  for  the  location  of  obstruction 
which  the  steamer  John  Oades  struck  Oc<ober  lb,  1895. 

)  copy  of  report  upon  which  the  exnniination  was  based  stated  that  the  Oades 
k  an  unknown  rock  2  miles  ESE.,  from  Stai-ve  Island  Buoy, 
opy  of  the  ** protest"  filed  by  Captain  Lcmay  of  tho  Oades  immediately  after 
ccident,  kindly  furnished  me  by  Mr.  A.  A.  Parker,  the  owner  of  the  boat,  stat-es: 
;oing  through  South  Passage*,  in  the  middle  of  tho  channel,  after  passing  the 
uoys  on  Starve  Island  and  Mouse  Island  and  when  about  1^  or  2  miles  toward 
lehead,  at  about  8  oVlock  on  the  morning  of  the  16th,  we  struck  hard  right  in 
liddle  of  the  passage  on  an  unknown  rode  and  immediately  commenced  to  fill." 
July  23,  during  the  search,  I  boarded  the  Oades  on  her  way  through  the  pas- 
Tbe  captain's  statement  then  was  in  substance  as  follows :  ''Came  through 
assage  on  the  morning  of  16th  October,  1895,  from  Bar  Point  hunting  for  con- 
Kept  chart  course,  SE.  by  E.,  until  abreast  of  Scott  Point  Buoy,  when  hauled 
le  point  and  headed  ESE.,  thinking  barge  was  oflf  Kelley  Island.     Drew  14 
Ran  about  1^  or  2  miles  (judging  only  by  tho  time  enginet^r  was  below  oiling, 
i  usually  consumed  live  or  six  minutes)  on  a  probable  Hpeedof  12  miles  per  hour, 
k  an  obstruction,  rose  four  feet  out  of  water,  rolled  off  at  once.     On  examina- 
:bnud  boat  was  filling,  so  headed  for  Kelley  Island  Docks.     Boat  steered  badly, 
some  time  wheelman  was  asked   what  course  and  answered  ENE.     Bright, 
morning,  hard  westerly  wind  blowing,  and  had  cim tinned  all  night.    Found 
I  frames  crushed." 

own  record  of  gauge  at  Sandusky  shows  water  surface  to  have  been  3  feet 
T  mean  b'vel  at  the  time  Of  wreck,  and  West  Sister  gauge  agrees, 
eral  other  boats  have  struck  in  the  same  general  locality,  among  them  being 
met-ican  Kaf/lc  of  Put- in-Bay,  in  the  winter  of  1891-95.  Thi^  location  given  me 
T  captain,  Nagle,  was  on  the  exact  ct)urse  from  Lakeside  Dock  to  "just  clear" 
st  Island  to  the  eastward.    His  side  ranges  were  (mly  useful  in  a  very  general 

He  was  drawing  but  12  feet,  with  no  sea  and  2  or  3  inches  of  ice. 
it  would  be  a  season's  work  to  examine  all  the  area  covered  by  these  conflicting 
ions,  I  concluded  to  combine  the  most  plausible  elements  for  a  first  search.  A 
was  placed  at  the  intersection  of  the  Eagle  range  and  the  Oadea  bearing  (ESE. 
arve  Ishind  Buoy,  as  otlicially  sent  you),  and  from  this  ranges  were  laid  out 
lei  to  the  Lakeside-Ballast  Island  range.  Systematic  search  was  begun  by 
)ing  just  clear  of  the  bottom  with  a  gas  pipe  :iS  feet  long  hung  by  lines  from 
owboats.  Ranges  were  60  feet  apart,  so  that  with  one  boat  on  a  range  the  pipe 
<1  surely  over  each  sweep  on  either  side. 

> first  day's  sweeping  discovered  a  shoal  spot,  which  upon  close  examination  the 
lay  proved  t<»  be  a  reef  of  jagged  rocks  about  350  by  ir)0  feet  in  extrem(^  dimen- 
narrowiug  ut  the  middle  to  about  50  feet  width.     Its  shape  is  as  in  sketch. 


X' 


0"' 


35?  fA 


consists  of  a  mass  of  broken  rock,  depths  generally  about  15  feet  with  19  feet  in 
I.  Near  the  east  end  are  several  spots  with  but  13  feet,  and  at  the  west  end  are 
)owlders  with  but  11  feet  over  them.  Their  sides  are  vertical,  so  that  the  rod 
I  at  once  to  19  feet.  Edges  of  reef  are  quite  indefinite,  but  the  surrounding  hot- 
8  gravel  and  small  stone.  A  Hag  placed  at  the  east  end  of  reef  was  locat^  by 
nt  angles  to  nroniinent  land  marks  and  can  be  readily  replai'ed.  A  rough  spar 
with  red  and  black  horizontal  stripes  was  placed  on  tU^  t«»1.    \\.\%  ^w^jrJCs.-^  «ti. 
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the  course  fh>in  Lakeside  t<>  Ballast  Island,  continually  nin  by  passenger  boats  1 
and  small.    It  Im  almost  due  ESE.  from  Starve  Island  Buoy  2\  miles,  and  direeti 
the  course  from  altreast  of  this  buoy  to  Kelley  Island  Docks.    It  is  thus  an  exc 
iu^ly  dangerous  place  and  I  reHi>ectfnlly  suggest  that  steps  should  W  taken  to  i 
it  on  the  reyi^ular  1>uoy  list  of  the  Light-House  Establishment.     Although  1 
reasonably  Hure  that  tliis  n^ef  was  the  one  the  Oaden  struck,  yet  iu  my  (tonfen 
with  Captain  Lc*may  he  was  80  sure  that  he  was  not  so  far  north  und  e4ist,tb 
ooncludetl  to  continue  the  search  upon  the  course  he  gave  verbally,  i.  e.,  ESE.  of  8 
Point  Buoy.    The  Swansea  was  run  on  that  course  for  the  distance  iudicatodai 
location  Hag  dropped.    Ranges  were  laid  out  parallel  to  the  course,  and  an  an 
1,000  feet  width  by  nearly  a  mile  in  length  was  carefully  swept  as  described  abi 
In  this  area  two  rocks  wen*  found.  .  One  covered  about  100  square  feet,  and  had  ] 
feet  over  its  highest  )»oint.    Another  covered  about  400  (M]nare  feet,  and  ha<l  17 iV  1 
upon  it.    Each  of  thcHc  stood  4  to  4|  feet  above  the  surrounding  bottom.    The  m 
weMttM'ly  one  was  marked  by  a  spar  buoy  with  red  and  black  horizontal  stripes,! 
the  moHt  easterly  one  by  a  red-aud-bhK'k  flag. 

While  weather  was  such  that  Kuiall  boats  conld  not  be  nsod,  the  Hteamer  i 
allowed  to  drilt  in  varioiiH  directions  at  random  with  the  sweep  rod  hungoverboa 
Another  rock  was  diHcovered  in  thin  way  done  to  the  chart  course  but  asith 
I81H1  feet  over  it,  with  surrounding  depthH  of  211*;^  feet,  it  was  not  marked. 

Vf 
Any  one  of  these  three  rockn  mii^ht  have  been  ntruck  by  the  Ondes  under  the 

conditions  existing  on  October  IH.     She  drew 

Water  surface  was  below  chart  da tum 

Under  12-mile  8{>ced  boat  would  probably  ** squat" 

In  storm  and  seu  of  that  day  it  might  surge 

Hence  draft  of  boat  below  chart  datum  might  have  been 

It  is  hardly  reasonable  to  suppose,  however,  that  such  damage  could  arise  fn 
striking  anyone  nt*  these  ro4-ks.  While  the  captain  gives  his  course  with  such  n 
taint y,  it  is  quite  within  reason  to  suppose  that  in  searching  for  hi8  consort  whc 
chart  shows  plenty  of  w:iU.t  ho  did  not  pay  much  attention  to  a  true  eourtki  aft 
he  had  passed  Starve  Island.  Looking  from  abreast  of  Starve  Island  Buoy,  the  ] 
foot  reef  shows  dear  to  tlie  southward  of  Kelley  Island,  and  I  feel  4'ouvincedit 
what  lie  struck.  The  fact  that  we  have  three  dintinetly  ditferent  descriptions  of  1 
locatiou  indicati's  the  truth  of  the  above. 

However  that  may  be,  in  the  light  of  the  results  of  search  over  so  small  an  aiva 
am  far  from  asserting  that  then*  may  not  Ih>  very  nmny  other  rocks  or  reefs  in  t 
vast  area  wc  did  not  touch,  sonic  of  which  may  he  worse  than  the  thrt^rtM-ksfonn 
1  hardly  think,  however,  that  any  other  so  serious  as  the  11-foot  roftf  exists  inth 
vicinity. 

The  examinations  mentioned  above  consumed  the  great«'r  part  of  thnH>  weeks, 
mu<h  bad  weather  was  experienced,  so  that  in  the  abs<*nee  of  definite  data  from  whi 
to  start  I  did  not  feci  justiiicd  in  continuing  longer. 

I  would  also  report  that  the  10-foot  shoal,  shown  in  red  on  the  chart  sent  you  fro 
Wi^hiugton,  Just  east  of  the  11-foot  reef,  does  not  exist.  It  was  iirobably  tl 
appntximate  location  of  that  found,  based  upou  indefinite  reports. 

As  to  the  rock  ciiat  of  Kelley  Island,  whose  approximate  location  was  shown  ; 
red  on  the  chart  mentioned,  I  began  a  search  for  that,  but  the  very  great  discrepai 
cies  in  the  desciiptions  given  made  it  uuwise  to  more  than  casually  examine  tl 
locality.  Sounding  and  sweeping  about  the  location  at  random  for  about  a  ml 
diameter  developed  not  the  slightest  indication  of  any  shoal.  I  expect  soon  to  I 
able  to  visit  the  i^lace  in  company  with  Captain  Shepard,  of  Huron,  who  insist 
most  positively  that  he  found  the  rock,  though  not  sure  that  ho  can  find  it  ajintii 
The  various  notes  I  have  been  able  to  obtain  give  color  to  the  belief  that  there  is  1 
obstruction  of  some  kind  in  that  vicinity. 

Accompanying  this  report  is  the  chart  sent  you  from  Washington,  upon  which 
have  platted  the  rocks  found  and  area  swept ;  also  a  table  giving  the  sextant  augh 
at  the  rocks  and  at  the  west  end  of  area  swept.  By  these  angles  each  location  ca 
be  reproduoe<l  within  less  than  10  feet. 

I  beg  leave  to  call  attention  to  the  fact  that  the  existence  of  snch  importai 
obstructions  in  waters  hitherto  considered  clear  indicates  that  the  South  Passa{ 
should  be  av<»ided  by  deeply  laden  vessels,  especially  in  heavy  westerly  wind 
Many  of  these  bowlders  coulii  be  easily  buried  by  a  dredge  or  scattered  by  dynamit 
and  it  may  be  well  to  consider  the  advisabilty  of  a  systematic  and  conclusive  scan 
over  the  main  ])assage  with  a  view  to  clearing  it  up. 
Very  respectfully, 

Wm.  T.  Blunt,  AwistaHi  EHtjineer, 
Lieut.  Col.  Jared  A.  Smith, 

Corps  of  Engineers^  U.  S.  A, 
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3/o«ey  afatement. 
Appropriation  for  "Sarcej/  of  northtnt  a*4  uorlhicMlerii  lakei." 
'>>iiiiiiiialioaof  aboaU  in  Lake  Erie: 

'!HS,  biilauie  iinaxpemieil 
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observations  v/erv  made  at  Oliarlotte  and  nt  Oswego,  N.  Y., 
Dtario,  from  July  1,  18%,  tn  JuueSO,  1897;  at  Erie  Harbor, 
oia,  Ambtabiila  and  Oleveland,  Obio,  and  Mociroe,  Midi,  on 
at  Milwaukee,  Wis.,  on  Lake  Micbigan,  and  nt  Escannba, 
Irecn  Hay,  from  July  1  to  November  30,  1800,  and  from  May 
M),  1897. 

servatioita  were  mivde  at  Sand  Boacli,  Mich.,  on  Lake  Huron, 
It  Ste.  Mario  and  Man|itette,  Mieb.,  on  Lake  Superior,  from 
6,  to  June  30,  1897. 

>mpanyiiig  table  is  a  continuation  of  that  pablialied  in  the 
iport  of  the  Chief  of  ll^ngineera  for  1806,  part  6,  page  4067. 
nipanyiii}!:  plates  are  contiiiuationfl  of  tbosft  publi8hc<l  in  the 
port  of  the  Chief  of  Engineers  for  1802, 
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WATEE   LEVEL    OBSERVATIONS   FOE    LAKE    EHTB    F 
YEAK  ENDING  JUNE  30,   1897. 

Monthly  mean  water  levels  for  Monroe,  Cleveland 
Erie  harbors,  exi>resseil  in  feet  below  the  plane  of  r 
in  1876,  that  plane  being  the  snrface  of  high  water  < 
feet  above  the  mean  level,  IdCO  to  1875,  inclusive: 
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WATER  LEVEL  OF  LAKE  ONTARIO. 


United  States  BNaiNEE 

Oiteego,  JIT.  Y. 

General  :  In  compliance  with  letter  of  July  26, 1891 
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Monthly  mean  of  water  levels  of  Lake  Ontario  below  the  plane  of  reference  in  1876,  which 

is  4.9S  feet  above  the  zero  of  the  gauge  at  Oswego, 


Stations. 


Cliarlotte 
Oswngo . . 


1890. 


July.  Aug. 


Feet. 
3.Q8 
4.02 


Feet. 
4.22 
4.16 


Sept. 


Fett. 

4.01 
4.64 


Oct. 


Feel. 

4.81 
4.87 


Nov. 


FeH. 

4.88 
5.13 


Deo. 


Feei. 
5.13 
5.13 


1897. 


Jan. 

Feet. 
5.27 
5.22 


Feb. 


Fe€t. 
5.26 
6.28 


Mar. 


Feet. 
4.72 
4.78 


Apr. 


Feet. 
4.15 
4.14 


May 


Feet. 
3.59 
3.70 


June. 


Feet. 
3.42 
3.48 


water  level  for  lake  superior. 

report  of  ma  j.  clinton  b,  sears,  corps  of  engineers,  for  the 

fiscal  year  ending  june  so,  1897. 

United  States  Engineer  Office, 

Bultith,  Minn,,  July  19, 1897. 

General:  I  have  the  houor  to  sabmit  the  following  monthly  means 
of  Lake  Superior  water  levels  at  Marquette,  Mich.,  below  plane  of  refer- 
ence adopted  by  the  United  States  Lake  Survey  in  1876  for  the  fiscal 
year  ending  June  30,  1897. 
Very  respectfully, 

Clinton  B.  Sears, 
Major,  Corps  of  Engineers,  U.  JS,  A. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U,  8,  A. 


Monthly  mean  of  water  levels  for  Lake  Superior  at  Marquette,  Mich.,  below  the  plane  of 
reference  adopted  by  the  United  States  Lake  Survey  in  1876^  for  the  fiscal  year  ending 
June  SO.  1897, 


Station. 

1806. 

1897. 

July. 

Feet. 
2.22 

Ang. 

Sept. 

Feet. 
2.37 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

Feet. 
3.21 

May. !  June. 

Ifaraaette.  Miob 

Feet. 
2.20 

Feet. 
2.69 

Fe€t 
2.62 

Feet 

2.77 

Feet. 
2.93 

Feet. 

3.16 

Fut. 
3.24 

Feet. 
2.87 

• 

Feet. 
2.54 

WATER  level  OF  LAKE  MICHIGAN. 

report  of  capt.  george  a.  zinn,  corps  of  engineers,  for  the 

fiscal  year  ending  june  30,  1897. 

United  States  Engineer  Office, 

Milwaukee,  Wia.j  July  8,  1897, 

General:  I  have  the  honor  to  transmit  herewith  diagn^am*  showing 
water  level  of  Lake  .Michigan  at  Milwaukee,  Wis.,  and  P^scanaba,  Mich., 
for  the  fiscal  year  ending  June  30,  1897,  and  table  of  monthly  means. 

•  •••••• 

The  reductions  to  plane  of  reference  are: 

Feet. 

For  Milwaukee — 0.61 

For  Escanaba — 0.£0 

Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zinn, 
Captain,  Corps  of  JEngineers, 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U,  8.  A. 
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EXPLORATIONS  AND  SURVEYS  IN  MILITARY  DEPARTMENTS. 


DDD  I. 

explorations  and  surveys  in  the  department  of  the  missouri. 

annual  report  of  maj.  william  l.  marshall,  corps  of  engi- 
neers, for  tee  fiscal  year  ending  june  so,  1897. 

United  States  Engineer  Office, 
Headquarters  Department  of  the  Missouri, 

Chiccigo^  Ill.y  July  14^  1897. 

Sir:  I  bave  the  honor  to  submit  the  following  report  as  engineer 
officer  of  this  department  for  the  year  ending  June  30,  1897. 

No  field  work  has  been  done  during  the  year.  The  office  force  has 
consisted  of  one  clerk,  Frederick  A.  Petersen,  who  has  acted  as 
draftsnmn  also. 

The  office  work  has  consisted  in  the  preparation  of  maps  and  draw- 
ings, tracings,  reproductions,  etc.,  for  the  use  of  the  Department  Com- 
mander and  the  other  officers  connected  with  these  headquarters.  Also 
in  the  issuing  of  instruments  and  other  articles  of  engineer  property  to 
the  officers  at  the  posts  in  the  department,  to  be  used  in  surveying  work 
and  on  reconnaissances  and  marches  of  the  troops. 

In  comi)liance  with  a  letter  from  the  War  Department  of  date  Decem- 
ber 2, 1895,  work  was  commenced  in  preparing  a  map  of  the  country 
embra(;ed  in  this  department.  For  this  purpose  it  was  divided  into  an 
eastern  and  western  half,  the  former  comprising  Wisconsin,  Michigan, 
Illinois,  and  Indiana,  while  the  latter  consisted  of  Missouri,  Kansas, 
Arkansas,  Oklahoma  and  Indian  Territories.  Each  half  was  divided 
into  r)0-mile  sijuares,  numbered  for  facility  in  reference  from  unity 
upward.  The  resulting  sheets  were  25  inches  square  and  filled  in  from 
the  General  Land  Office  maps  and  other  available  sources. 

Thus  six  sheets  of  the  country  around  Forts  Leavenworth  and  Riley, 
Kans.,  were  prepared  and  sent  out  in  1896  for  revision  and  completion, 
while  later  in  the  year  and  during  the  winter  four  sheets  of  the  country 
around  Forts  Brady  and  Wayne,  Mich.,  were  being  prepared  to  be  for- 
warded to  these  posts  in  the  spring  of  1897  for  the  necessary  revision. 
On  Ai)ril  7,  1897,  however,  a  confidential  communication  was  issued 
from  the  War  Department,  Adjutant  GeneraPs  Office,  Military  Informa- 
tion Division,  in  which  new  instructions  were  given  for  the  guidance  of 
the  department  commanders  in  the  preparation  of  a  i)rogressive  mili- 
tary map.  These  instructions  necessitated  that  all  the  work  done  in 
this  department  liad  to  be  abandoned  and  a  new  system  introduced.* 

This  last  work  has  progressed  quite  slowly  for  various  reasons.  Chief 
among  them  is  the  fact  that  there  is  only  one  clerk  in  the  engineer  office, 
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who  can  not  give  all  his  time  to  this  map  work,  for  the  reason  that 
is  always  current  work  of  a  various  nature  which  has  to  be  attem 
Several  tracings  were  made  for  reproduction  and  185  blue  print 
taken  from  these  for  distribution  among  the  officers  of  the  depart 
Mounted  12  maps  for  officers  at  these  headquarters. 
Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Major  J  Corps  of  Engineers  ^  U.  S.  A.^ 
Engineer  Officer^  Department  of  the  Missoi 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  J7.  8.  A, 


{ 
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EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  THE  COLUM 

revort  of  ma  j,  thomas  h.  barry,  assistant  adjutant  genei 

for  the  fiscal  year  ending  june  so,  1897. 

Engineer  Office, 
Headquarters  Department  of  the  Columbia, 

Vancouver  BarrackSy  Wa^Ji.,  July  13,  ISO't 

Sir:  I  have  the  lienor  to  submit  the  following  report  of  the  offi 
transactions  of  this  office  for  the  fiscal  year  ending  June  30,  1897: 

personnel. 

This  office  was  in  charge  of  First  Lieut  John  L.  Sehon,  T  wen  tie 
Infantry,  A.J).  C,  until  May  8,  1897,  when  he  was  relieved  jmrsuai 
to  General  Orders  No.  12,  current  series,  headquarters  Department  * 
the  Oolunibia. 

C.  A.  Homan,  civil-service  clerk,  has  remained  on  duty  in  this  offic 
throughout  the  year. 

field  work. 

Survey  levels  and  grade  stakes  for  a  quarter-mile  race  track  h 
athletic  i)urposes  at  Vancouver  Barracks. 

Minor  surveys  for  the  improvement  of  the  water,  sewerage,  and  drain- 
age systems  at  Vancouver  Barracks. 

OFFICE  WORK, 

In  compliance  with  request  dated  office  of  the  Chief  of  Engineers, 
United  States  Army,  August  22, 1896,  a  map  of  the  Department  of  the 
Columbia,  revised  to  date  from  the  latest  railway  guides.  Land  Office 
surveys,  and  the  best  attainable  compilations  in  this  office,  was  for- 
warded to  the  Chief  of  Engineers,  United  States  Army,  September  25, 
1896. 

Three  hundred  copies  of  the  new  (fifth)  edition  of  the  military  map 
of  tills  (lei)artment  were  received  January  4, 1897,  and  are  being  issued 
as  called  for. 

A  map  showing  the  definite  location  of  the  Spokane  Falls  and  North- 
ern Railway  from  Spokane  to  the  international  boundary  has  been  com- 
piled on  a  scale  of  2  miles  to  1  inch  from  maps  and  data  loaned  by  the 
chief  engineer  of  the  Spokane  Falls  and  Northern  Railway. 
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Twenty -three  tracings  of  figures  and  apparatus  for  the  illustration 
of  cavahy  gymnastics,  with  blue  prints  of  same,  were  made. 

A  large  portion  of  the  year  was  given  to  the  projection  and  compila- 
tion of  sheets  of  the  "military  progressive  dei)artment  map"  as  out- 
lined and  directed  by  letter  dated  War  Department,  AdjutantGeneraPs 
Office,  Washington,  December  2, 1895,  with  tracings  and  blue  prints 
for  issue  to  officers  detailed  for  topographical  work. 

Revised  instructions,  with  details  and  models  for  the  preparation  of 
the  8heet«of  the  "progressive  military  map  of  the  United  States,"  were 
received  April  20.  1897.  !N^ew  projections,  skeleton  tracings,  and  blue 
prints  of  the  sheets  assigned  to  this  department  for  the  season  of  1897 
are  being  prepared  for  issue  to  the  topographical  officers. 

Various  reports  referred  to  this  office  for  information  and  action  and 
miscellaneous  work  as  follows: 

Twenty  maps  and  plans,  drawn  by  hand;  43  tracings  made;  553  blue 
prints  made;  24  maps  mounted  on  muslin;  90  department  maps  issued. 

There  are  no  funds  available  for  the  use  of  this  office. 
Very  respectfully, 

Thomas  H.  Barry, 
Assistant  Adjutant- Ooieralj  Engineer  Officer. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngineerSj  U.  S.  A, 
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explorations  and  surveys  in  the  department  of  california. 

annual  report  of  lieut.  j,  d,  miley,  fifth  artillery,  for  the 

fiscal  year  ending  june  30, 1897. 

Engineer  Office, 
Headquarters  Department  of  California, 

8an  Francisco^  GaL,  July  7, 1897, 

Sir:  I  have  the  honor  to  submit  the  following  report  of  operations 
in  this  office  for  the  fiscal  year  ending  June  30, 1897: 

First  Lieut.  J.  F.  Keynolds  Landis,  First  Cavalry,  aid,  was  (under 
paragraph  3,  General  Orders  No.  16,  dated  headquarters  Department 
of  Cah'fornia,  June  4, 1895)  acting  as  engineer  officer  until  relieved  by 
me  under  General  Orders,  No.  17,  current  series,  headquarters  Depart- 
ment of  California,  June  14, 1897. 

C.  Winstanley,  clerk,  has  been  continuously  on  duty  in  the  office  as 
topographer  and  draftsman. 

The  energies  of  the  office  have  been  almost  exclusively  directed  to 
carrying  out  the  instructions  from  the  Adjutant- General  of  the  Army 
of  December  1,  1895,  and  numerous  sheets  were  prepared  thereunder 
until  the  receipt  of  the  revised  Instructions,  dated  April  7,  1897,  when 
all  work  on  the  former  map  and  sheets  was  abandoned  and  a  new  index 
map  was  at  once  prepared,  the  sheets  corresponding  in  area  and  num- 
ber with  those  of  tiie  index  map  on  file  in  this  office. 

Polyconic  projections,  for  sheets,  in  accordance  with  these  instruc- 
tions were  at  once  prepared,  but  owing  to  the  lack  of  reliable  maps, 
showing  wagon  roads  <and  the  other  information  that  was  called  for  on 
the  skeleton  sheets  to  be  prepared  in  the  office,  but  little  progress  has 
yet  been  made  in  completing  them. 

Wheeler's  surveys  west  of  the  one  hundredth  meridian  did  not  afford 
as  any  information  of  the  desired  portion,  neither  did  the  United  States 


very  brittle.    To  obviate  tbia  I  Lave  made  arraiigeii 
own  pa{>er,  as  req aired,  and  print  tbe  sLeets  at  one 
hope  to  get  better  reaalts  and  prints  that  caD 
brenking  tbe  pii|>er. 

By  an  liut  of  the  CalifomiA  legislatnre,  approTe< 
State  granted  and  released  to  tbe  Federal  Govern 
or  parcels  of  land  extending  300  yards  ont  beyo 
adjoining  all  military  reservations  bordering  on  tuli 
snrb  ivservations  and  the  land  added  thereto  to  be 
oflice  of  tbe  recorder  of  deeds  of  the  connty  in  wi 
might  be  situated,  and  also  in  the  office  of  the  sar' 
State.  In  consequence,  maps  of  a  convenient  size 
traiisnutted  to  the  adjntant-geueral  of  the  departm< 
San  Francisco,  Fort  Mason,  Alcatraz,  and  Aug 
Arsenal  and  Barracks,  and  San  Diego  Barracks. 

Lieut.  Milton  F.  Davie,  Fourth  Cavalry,  prepare 
sive  map  of  the  Sequoia  and  General  Grant  natio 
grapby  and  information  contained  in  which  will  b< 
sbeetsof  the  military  information  departmentmap 
tion  is  reached.  This  remark  also  applies  to  a  u 
National  Park,  prepared  by  Lieut.  Harry  G.  Benso 
ment,  several  copies  of  which  have  been  supplied  1 
now  patrolling  the  park,  Gopies  have  also  been  fan 
United  States  surveyor  (Gampbell),  who  is  about  to 
ariea  and  set  suitable  monameuts. 

Very  respectfally,  J.  D 

Pint  Hevt.,  F 

Actin< 

Brig.  Gen.  John  M.  Wilson, 

Vkief  of  Jingineert,  U.  8.  A, 
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PERSONNEL. 

First  Lieut.  George  T.  Langhorne,  First  Cavalry,  aid-decamp, 
remained  iu  charge  of  the  office  siuce  submitting  last  report  uutil  May 
8,  1897. 

First  Lieut.  John  L.  Sehon,  Twentieth  Infantry,  aid-decamp,  in 
compliance  with  General  Orders,  No.  12,  headquarters  Department  of 
the  Colorado,  May  24,  1897,  assumed  charge  of  the  office  June  8,  1897, 
relieving  Second  Lieut.  J.  B.  Bennet,  Seventh  Infantry,  detailed  to 
perform  the  duty  until  the  arrival  at  these  headquarters  of  an  officer 
of  the  personal  staft*  of  Brig.  Gen.  E.  S.  Otis,  United  States  Army,  the 
present  department  commander, 

Mr.  Charles  Kern,  an  efficient  topographer  and  draftsman,  has  con- 
tinned  on  duty  in  the  office  as  assistant  to  the  engineer  officer. 

OFFICE  WORK. 

Excellent  work  nas  oeen  done  on  the  progressive  military  map,  the 
section  cards  returned  to  this  office  from  the  several  detachments  now 
engaged  m  the  tield  revision  of  the  same  indicating  that  more  satisfac- 
tory results  will  be  attained  under  the  system  recently  adopted  than 
obtained  under  the  method  followed  when  the  scheme  was  first  insti- 
tuted. 

No  map  of  the  Department  of  the  Colorado  has  ever  been  prepared 
since  the  organization  of  the  department  with  the  present  territorial 
limits,  a  substitute  for  such  being  had  in  general  land  office  maps  of 
the  States  of  (Colorado  and  Utah  and  Territories  of  New  Mexico  and 
Arizona  obtained  from  the  Interior  Department,  but  these  can  not  be 
secured  in  sutticient  numbers  to  permit  a  general  distribution  to  all 
officers  serving  at  posts  in  the  department  who  may  desire  them. 

With  a  view  to  surmounting  this  deficiency,  it  is  the  intention  to 
commence  at  the  first  opportunity  a  drawing  for  the  production  of  a 
map  of  this  military  department  containing  all  attainable  information, 
but  with  the  services  of  only  one  draftsman  available  in  the  office, 
progress  ui)on  such  a  work  will  necessarily  be  slow. 

One  hundred  and  fifty  five  maps  of  portions  of  this  department  have 
been  issued,  15  maps  drawn  by  hand,  36  tracings  made,  2^08  solar  prints 
of  difi'erent  maps  made,  51  maps  mounted  on  muslin,  and  188  maps 
mounted  on  cardboard. 

Some  miscellaneous  work  has  been  done  in  addition  to  the  foregoing, 
and  numerous  verbal  reports  to  the  department  commander  and  adju- 
tant-general of  the  department  made  at  various  times. 

No  funds  have  been  available  for  the  use  of  this  office  during  the 
year,  a  few  necessary  materials  and  some  requisite  articles  of  office, 
equipment  having  been  furnished  by  the  quartermaster's  department 
Very  respectfully,  your  obedient  servant, 

John  L.  Sehon, 
First  Lieutenant,  Twentieth  Infantry ^ 

Aid-deCamp,  Ungineer  Officer, 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  EmjineerSj  U.8.A. 
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LAWS  FOR  PROTECTION  OF  NAVIGABLE  WATERS. 
[Printed  in  House  Doo.  No.  293,  Vifty-fourth  Congross,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  B.  C,  February  10,  1897. 

Sib  :  Section  2  of  the  river  and  harbor  act  of  Jane  3, 1896,  directs  the 
Secretary  of  War  "to  cause  to  be  prepared  a  compilation  of  all  general 
laws  that  have  been  enacted  from  time  to  time  by  Congress  for  the 
maintenance,  i)rotection,  and  preservation  of  the  navigable  waters  of 
the  United  States  which  are  now  in  force,  and  to  sabmit  the  same  to 
Congress"  at  its  present  session,  "together  with  such  recommendation 
as  to  revision,  emendation,  or  enlargement  of  the  said  laws  as,  in  his 
ludgment,  will  be  advantageous  to  the  public  interest." 

In  pursuance  of  the  foregoing  provision  of  the  act,  I  have  the  honor 
to  submit  herewith  (1)  a  compilation  of  the  general  laws  relating  to  the 
maintenance,  preservation,  and  protection  of  navigable  waters  of  the 
United  States  now  in  force,  and  (2)  a  draft  of  an  act  embodying  such 
revision  and  enlargement  of  the  aforesaid  laws  as  the  experience  of  this 
office  has  shown  to  be  advantageous  to  the  public  interest. 

The  draft  submitted  covers  every  subject  embraced  in  the  existing 
laws,  together  with  some  additional  subjects,  except  those  authorizing 
the  Secretary  of  War  to  make  regulations  for  the  navigation  of  Gov- 
ernment canals  and  for  the  opening  of  drawbridges,  which  are  compre- 
hended in  sections  4  and  6,  respectively,  of  the  act  of  August  18, 1894. 
These  two  laws  have  been  omitted  for  the  reasons  that  they  appear 
unobjectionable  in  their  present  form;  regulations  under  their  provi- 
sions have  been  prescribed  with  much  care  and  published  at  much 
expense;  their  force  and  constitutionality  have  been  sustained  by  the 
courts,  and  no  public  advantage  could  be  obtained  by  any  change  in 
their  provisions. 

Much  care  has  been  given  by  this  office  to  the  preparation  of  the 
draft  submitted,  and  the  views  of  some  of  the  most  exi)erienced  officers 
of  the  Corps  of  Engineers  have  been  invited  and  considered  in  connec- 
tion therewith.  It  is  believed  to  be  clear  and  free  from  ambiguity,  and 
better  adapted  to  conserve  the  important  interests  of  commerce  and 
navigation  than  the  laws  in  their  present  form. 

As  the  Secretary  of  War  has  given  personal  consideration  to  the 
question  of  changing  the  existing  law  relating  to  the  removal  of  wrecks, 
special  care  has  been  exercised  in  the  revision  of  the  law  on  that  sub- 
ject, which  will  be  found  in  sections  11  and  12  of  the  draft  submitted. 

In  this  connection  attention  is  respectfully  invited  to  a  separate 
paper*  containing  a  draft  of  a  law  for  the  removal  of  wrecks,  which,  it 

*  Not  printed. 
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Ih  nnderstomU  nccords  with  the  views  of  the  Philadelphia  Mai 
Exchanjxe.  Tliis,  however,  dift'crs  but  little  from  the  dratt  adopt 
this  ofhce. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig  Oen.^  Chief  of  Enffineers^  U.  8.  An 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


compilation  of  existing  laws  relating  to  the  protect 

PRESERVATION,  AND  MAINTENANCE  OF  THE  NAVIGAJ3LS  WATEEj 
THB  UNITED  STATES. 

Bridges  injuring  channels  or  hanks  of  rivers. — Whenever  compl 
thall  be  made  to  the  Secretary  of  W^ar  that  by  re^ison  of  the  placin; 
any  navigable  waters  of  the  United  States  of  any  bridge  pier  or  al 
ment,  the  current  of  such  waters  has  been  so  deflected  from  its  nat« 
course  as  to  (;uuse  by  producing  caving  of  banks  or  otherwise  sent 
damage  or  danger  to  property,  it  shall  be  his  dnty  to  make  inqui 
and  if  it  shall  be  ascertained  that  the  complaint  is  well  founded, 
shall  cause  the  owners  or  persons  operating  such  bridge  to  repair  bq 
damage  or  prevent  such  danger  to  proi)erty  by  such  means  as  he  sh 
indicate  and  within  such  time  as  he  may  name,  and  iu  default  there 
the  owners  or  persons  operating  such  bridge  shall  be  liable  in  ai 
court  of  competent  jurisdiction  to  the  persons  injured  in  a  sum  doub 
the  amount  of  said  injury,    •    •    •    (Sec.  2,  river  and  harbor  act  • 
August  11, 1888.) 

Removal  of  tr  recks. — Whenever  hereafter  the  navigation  of  anyriTCi 
lake,  harbor,  or  bay,  or  other  navigable  water  of  the  United  State 
shall  be  obstructed  or  endangered  by  any  sunken  vessel  or  water  craH 
it  shall  be  the  dujby  of  the  Secretary  of  War,  upon  satisfactory  informa 
tion  thereof,  to  cause  reasonable  notice,  of  not  less  than  thirty  days,  it 
be  given,  personally  or  by  publication,  at  least  once  a  week  iu  the  news- 
paper published  nearest  the  locality  of  such  sunken  vessel  or  crafuto 
all  persons  interested  in  such  vessel  or  craft,  or  in  the  cargo  thereof, of 
the  puri)ose  of  said  Secretary,  unless  such  vessel  or  craft  shall  be 
removed  as  soon  thereafter  as  practicable  by  the  parties  interested 
therein,  to  cause  the  same  to  be  removed.  If  such  sunken  vessel  or 
craft  and  cargo  shall  not  be  removed  by  the  parties  interested  th^n 
as  soon  as  practicable  after  the  date  of  the  giving  of  such  notice  by 
publication,  or  after  such  personal  service  of  notice,  as  the  case  roay 
be,  such  sunken  vessel  or  craft  shall  be  treated  as  abandoned  and 
derelict,  and  the  Secretary  of  War  shall  proceed  to  remove  the  same. 
Such  sunken  vessel  or  craft  and  cargo  and  all  pioperty  therein  when 
so  removed  shall,  after  reasonable  notice  of  the  time  and  place  of  sale, 
be  sold  to  the  highest  bidder  or  bidders  for  cash,  and  the  proceeds  ot 
such  sales  shall  be  deposited  in  the  Treasury  of  the  United  States  to 
the  credit  of  a  fund  for  the  removal  of  such  obstructions  to  naviga- 
tion, under  the  direction  of  the  Secretary  of  War,  and  to  be  paid  out 
for  that  purpose  on  his  requisition  therefor.  Th^  provisions  of  this  act 
shall  apply  to  all  such  wrecks  whether  removed  under  this  act  or  under 
any  other  act  of  Congress.  Such  sum  of  money  as  may  be  necessary  to 
execute  this  sect  ion  of  this  act  is  hereby  appropriated,  out  of  any  moiiey 
in  the  Treasury  of  the  United  States  not  otherwise  appropriated,  to  be 
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paid  out  on  the  requisition  of  the  Secretary  of  War.    (Sec.  4,  river  and 
harbor  act  of  June  14,  1880.) 

The  i)ower  and  authority  granted  to  the  Secretary  of  War  under  and 
by  virtue  of  section  four  of  the  Jict  of  Congress  approved  June  four- 
teenth, eighteen  liuudred  and  eighty,  relating  to  wrecks  and  sunken 
vessels  be,  and  the  same  are  hereby,  enlarged  so  that  the  Secretary  ot 
War  may,  in  his  discretion,  sell  and  dispose  of  any  such  sunken  craft, 
vessel,  or  cargo,  or  property  therein,  before  the  raising  or  removal 
thereof,  according  to  the  same  regulations  that  are  in  the  said  act  pre 
scribed  for  the  sale  of  the  same  alter  the  removal  thereof;  and  all  laws 
and  parts  of  laws  inconsistent  herewith  are  hereby  repealed.  (River 
and  harbor  act  of  August  2,  18S2.) 

All  wrecks  of  vessels  and  other  obstructions  to  the  navigation  of  any 
port,  roadstead,  harbor,  or  navigable  river,  or  other  navigable  waters 
of  the  United  States,  which  may  have  been  permitted  by  the  owners 
thereof  or  the  parties  by  whom  they  were  caused  to  remain  to  the  injury 
of  commerce  and  navigation  for  a  longer  period  than  two  months,  shall 
be  subject  to  be  broken  up  and  removed  by  the  Secretary  of  War,  with- 
out liability  for  any  damage  to  the  owners  of  the  same.  (Sec.  8,  river 
and  harbor  act  of  September  19,  1890.) 

BrkUfes  ohsirueting  navigation. — Whenever  the  Secretary  of  War  shall 
have  good  reason  to  believe  that  any  railroad  or  other  bridge  now  con- 
structed, or  which  may  hereafter  be  constructed  over  any  of  the  navi- 
gable water-ways  of  the  United  States  is  an  unreasonable  obstruction 
to  the  free  navigation  of  such  waters  on  account  of  insnflicient  height, 
width  of  span,  or  otherwise,  or  where  there  is  difticulty  in  passing  the 
draw  opening  or  the  drawspan  of  such  bridge  by  rafts,  steam  boats,  or 
other  water  craft,  it  shall  be  the  duty  of  the  said  Secretary,  first  giving 
the  parties  reasonable  opportunity  to  be  heard,  to  give  notice  to  the 
persons  or  corporations  owning  or  controlling  such  bridge  so  to  alter 
the  same  as  to  render  navigation  through  or  under  it  reasonably  free, 
easy,  and  unobstructed;  and  in  giving  such  notice  he  shall  specify  the 
changes  required  to  be  made,  and  shall  prescribe  in  each  case  a  reason- 
able time  in  which  to  make  them.  If  at  the  end  of  such  time  the  altera- 
tion has  not  been  made,  the  Secretary  of  War  shall  forthwith  notify 
the  United  States  district  attorney  for  the  district  in  which  such  bridge 
is  situated,  to  the  end  that  the  criminal  proceedings  mentioned  in  the 
succeeding  section  may  be  taken. 

If  the  persons,  corporation,  or  association  owning  or  controlling  any 
railroad  or  other  bridge  shall,  after  recei\ing  notice  to  that  effect  as 
hereinbefore  required  from  the  Secretary  of  War  and  within  the  time 
prescribed  by  him,  willfully  fail  or  refuse  to  remove  the  same,  or  to 
comply  with  the  lawful  order  of  the  Secretary  of  War  in  the  premises 
such  persons,  corporation,  or  association  shall  be  deemed  guilty  of  a 
misdemeanor  and,  on  conviction  thereof,  shall  be  punished  by  a  fine  not 
exceeding  five  thousand  dollars,  and  every  month  such  persons,  corpo- 
ration, or  association  shall  remain  in  default  in  respexjt  to  the  removal 
or  alteration  of  such  bridge  shall  be  deemed  a  new  offense,  and  subject 
the  persons,  corporation,  or  association  so  offending  to  the  penalties 
above  prescribed.  (Sees.  4  and  5,  river  and  harbor  act  of  September  19, 
1890.) 

Construction  of  piers^  brid/fes,  etc. — It  shall  not  be  lawful  to  build  any 
wharf,  pier,  dolphin,  boom,  dam,  weir,  breakwater,  bulkhead,  jetty,  or 
structnre  of  any  kind  outside  established  harbor  lines,  or  in  any  navi- 
gable waters  of  the  United  States  where  no  harbor  lines  are  or  may  be 
established,  without  the  permission  of  the  Secretary  of  War,  in  any 
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)>ort,  roadHtead,  haven,  harbor,  navifi^able  river,  or  other  waters  o 
riiitiHl  States,  in  sach  manner  as  shall  obstrnct  or  impair  navip 
connneree,  or  anchorage  of  said  waters;  and  it  shall  not  be  lawful 
after  to  eonnnence  the  constraction  of  any  bridge,  bridge  draw,  hi 
piers,  and  abutments,  causeway,  or  other  works  over  or  in  any 
road,  roadstead,  haven,  harbor,  navigable  river  or  navigable  wat<! 
the  United  States,  nnder  any  act  of  the  legislative  assembly  of 
State,  until  the  location  and  plan  of  such  bridge  or  other  works  1 
been  subnutted  to  and  approved  by  the  Secretary  of  War,  or  to  e 
vate  or  fill,  or  in  any  manner  to  alter  or  modify  the  course,  h)eal 
condition  or  capacity  of  any  port,  roadstead,  haven,  harbor,  harbc 
refuse,  or  inclosure  within  the  limits  of  any  breakwater,  or  of  the  cl 
nel  of  any  navigable  water  of  the  United  States  unless  approved  ; 
authorized  by  the  Secretary  of  War: 

Provided:  That  this  section  shall  not  apply  to  any  bridge,  brii 
draw,  bridge  piers,  and  abutments,  the  construction  of  which  has  1> 
heretofore  duly  authorized  by  law,  or  be  so  construed  as  to  authoi 
the  construction  of  any  bridge,  draw  bridge,  bridge  piers,  and  ab 
ments,  or  other  works  under  an  act  of  the  legislature  of  any  State,  o^ 
or  in  any  stream,  port,  roadstead,  haven,  or  harbor,  or  other  navigal 
water  not  wholly  within  the  limits  of  such  State.  (Sec.  3,  river  a 
harbor  act  of  July  13,  1892.) 

Depositing  material  in  navigable  waters, — It  shall  not  be  lawfiil 
cast,  throw,  emi)ty,  or  unlade,  or  cause,  suffer,  or  procure  to  be  eas 
thrown,  emi)tied,  or  unladen,  either  from  or  out  of  any  ship,  vesse 
lighter,  barge,  boat,  or  other  craft,  or  from  the  shore,  pier,  wharf,  fii 
nace,  manufacturing  establishments,  or  mills  of  any  kind  whatevei 
any  ballast,  stone,  slate,  gravel,  earth,  rubbish,  wreck,  filth,  sialic 
edgings,  sawdust,  slag,  cinders,  ashes,  refuse,  or  other  waste  of  air 
kind,  into  any  port,  rciad,  roadstead,  harbor,  haven,  navigable  river,  oi 
navigable  waters  of  the  United  States  which  shall  tend  to  imi)ede  oi 
obstruct  navifration,  or  to  deposit  or  place  or  cause,  suffer,  or  procoic 
to  be  deposited  or  i)laced,  any  ballast,  stone,  slate,  gravel,  earth,  rub- 
bish, wreck,  filth,  slabs,  edgings,  sawdust,  or  other  waste  in  any  place 
or  situation  on  the  bank  of  any  navigable  waters  where  the  same  shall 
be  liable  to  be  washed  into  such  navigable  waters,  either  by  ordinaiy 
or  high  tides,  or  by  storms  or  floods,  or  otherwise,  whereby  navigation 
shall  or  may  be  impeded  or  obstructed:  Provided^  That  nothing  herein 
contained  shall  extend  or  be  construed  to  extend  to  the  casting  out, 
unlading,  or  throwing  out  of  any  ship  or  vessel,  lighter,  barge,  boat, 
or  other  craft,  any  stones,  rocks,  bricks,  lime,  or  other  materials  used, 
or  to  be  used,  in  or  toward  the  building,  repairing,  or  keeping  in  repair 
any  quay,  pier,  wharf,  weir,  bridge,  building,  or  other  work  lawfully 
erected  or  to  be  erected  on  the  banks  or  sides  of  any  port,  harbor,  haveDj 
channel,  or  navigable  river,  or  to  the  casting  out,  unlading,  or  depositing 
of  any  material  excavated  for  the  improvement  of  navigable  waters,  into 
such  i>laces  and  in  such  manner  as  may  be  deemed  by  the  United  States 
oiiicer  supervising  said  improvement  most  judicious  and  practicable 
and  for  the  best  interests  of  such  improvements,  or  to  prevent  tlie 
depositing  of  any  substance  above  mentioned  under  a  permit  from  the 
Secretary  of  War,  which  he  is  hereby  authorized  to  grant,  in  anyplace 
designated  by  him  where  navigation  will  not  be  obstructed  thereby. 
(Sec.  6,  river  and  harbor  act  of  September  19,  1890.) 

It  shall  not  be  lawful  to  place,  discharge,  or  deposit,  by  any  process 
or  in  any  manner,  ballast,  refuse,  dirt,  ashes,  cinders,  mud,  sand,  dredg- 
ings,  sludge,  acid,  or  any  other  matter  of  any  kind  other  than  that 
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flowiug  from  streets,  sewers,  and  passing  therefrom  in  a  liquid  state,  in 
the  waters  of  any  harbor  or  river  of  the  United  States,  for  the  improve- 
ment of  wliich  money  has  been  appropriated  by  Congress,  elsewhere 
than  within  the  limits  defined  and  permitted  by  the  Secretary  of  War; 
neither  shall  it  be  lawful  for  any  person  or  persons  to  move,  destroy,  or 
injure  in  any  mai^ner  whatever  any  sea  wall,  bulkhead,  jetty,  dike, 
levee,  wharf,  pier,  or  other  work  built  by  the  United  States,  in  whole 
or  in  part,  for  the  preservation  and  improvement  of  any  of  its  navi- 
gable waters,  or  to  prevent  floods,  or  as  boundary  marks,  tide  gauges, 
surveying  stations,  buoys,  or  other  established  marks;  any  and  every 
such  act  is  made  a  misdemeanor,  and  every  person  knowingly  engaged 
in,  or  who  shall  knowingly  aid,  abet,  authorize,  or  instigate  a  violation 
of  this  section  shall,  upon  conviction,  be  punishable  by  fine  or  imprison- 
ment, or  both,  such  fine  to  be  not  less  than  two  hundred  and  fifty  dol- 
lars nor  more  than  twenty-five  hundred  dollars,  and  the  imprisonment 
to  be  not  less  than  thirty  days  nor  more  than  one  year,  either  or  both 
united,  as  the  judge  before  whom  conviction  is  obtained  shall  decide, 
one-half  of  said  fine  to  be  paid  to  the  person  or  persons  giving  informa- 
tion which  shall  lead  to  conviction  of  this  misdemeanor.  (Sec.  6,  river 
and  harbor  act  of  August  18, 1894.) 

Any  and  every  master,  pilot,  and  engineer,  or  person  or  persons  acting 
in  such  capacity,  respectively,  on  board  of  any  boat  or  vessel  who  may 
willfully  injure  or  destroy  any  work  of  the  United  States  contemplated 
in  section  six  of  this  Act,  or  who  shall  knowingly  engage  in  towing  any 
scow,  boat,  or  vessel  loaded  with  any  such  prohibited  matter  to  any 
point  or  place  of  deposit,  or  discharge  in  any  harbor  contemplated  in 
section  six  of  this  Act,  elsewhere  than  within  the  limits  defined  and 
]>ermitted  by  the  Secretary  of  War,  shall  be  deemed  guilty  of  a  viola- 
tion of  this  Act  and  shall,  upon  conviction,  be  punishable  as  hereinbefore 
provided  for  offenses  in  violation  of  section  six  of  this  Act,  and  shall 
also  have  his  license  revoked  or  suspended  for  a  term  to  be  fixed  by 
the  judge  before  whom  tried  and  convicted. 

Any  boat,  vessel,  scow,  or  other  craft  used  or  employed  in  violating 
any  of  the  provisions  of  sections  six  and  seven  of  this  Act  shall  be 
liable  Uy  the  pecuniary  penalties  imposed  thereby,  and  in  addition  thereto 
to  the  amount  of  the  damages  done  by  said  boat,  vessel,  scow,  or  other 
craft,  which  latter  sum  shall  be  placed  to  the  credit  of  the  appropria- 
tion for  the  improvement  of  the  harbor  in  which  the  damage  (Tccurred, 
and  said  boat,  vessel,  scow,  or  other  craft  may  be  proceeded  against 
summarily  by  way  of  libel  in  any  district  court  of  the  United  States 
having  jurisdiction  thereof.  (Sees.  7  and  8,  river  and  harbor  act  of 
August' 18,  1894.) 

Unlawful  obstructions  farhidden  and  penalties  prescribed. — The  crea- 
tion of  any  obstruction,  not  aflSrmatively  authorized  by  law,  to  the 
navigable  capacity  of  any  waters,  in  respect  of  which  the  United  States 
has  jurisdiction,  is  hereby  prohibited.  The  continuance  of  any  such 
obstruction,  except  bridges,  piers,  docks  and  wharves,  and  similar 
structures  erected  for  business  purposes,  whether  heretofore  or  here- 
after created,  sball  constitute  an  offense,  and  each  week's  continuance 
of  any  such  obstruction  shall  be  deemed  a  sei)arate  offense.  Every 
person  and  every  cori)oration  which  shall  be  guilty  of  creating  or  con- 
tinuing any  such  unlawiiil  obstruction  in  this  act  mentioned  [act  of 
September  19, 1890],  or  who  shall  violate  the  provisions  of  the  last  four 
preceding  sections  of  this  a<*.t  [sections  0,  7,  8,  and  9J,  shall  be  deemed 
guilty  of  a  niisdemeanor,  and  on  conviction  thereof  shall  be  punished 
by  a  fine  not  exceeding  five  thousand  dollars,  or  by  imprisonment  (in 
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tbe  case  of  a  nataral  person)  not  exceeding  one  year,  or  by  both 
pmiishnientH,  in  the  discretion  of  the  court;  the  creating  or  conti 
of  any  unlawful  obstruction  in  this  act  mentioned  may  beprev 
and  such  obstruction  may  be  caused  to  be  removed  by  the  injunct 
any  circuit  court  exercising  jurisdiction  in  any  district  in  whicl 
obstruction  may  be  tlireatened  or  may  exist;  and  proper  procee 
in  equity  to  this  end  may  be  instituted  under  tbe  direction  o 
Attorney-Cveneral  of  the  United  States.    (Sec.  10,  river  and  barb 
of  September  19,  1890.) 

Method  of  enforHng  laws  forbidding  obstructions  to  navigatm 
shall  be  the  duty  of  officers  and  agents  having  tbe  supervision,  oi 
part  of  the  United  States,  of  the  works  in  progress  for  tbe  preserv; 
and  improvement  of  said  navigable  waters,  and,  in  their  absence,  o 
li'nited  States  collectors  of  customs  and  other  revenae  officers  to  en 
the  provisions  of  this  act  by  giving  information  to  the  district  atto 
of  the  United  States  for  the  district  in  which  any  violation  of  any 
vision  of  this  act  shall  have  been  committed.  ♦  ♦  ♦  (Sec  11,  i 
and  harbor  act  of  Scptem'  er  19, 1890.) 

Injuries  to  Government  piers ,  etc. — It  shall  not  be  lawfiil  for  any 
son  or  persons  to  take  possession  of  or  make  use  for  any  exclusive  i 
pose,  or  build  upon,  alter,  deface,  destroy,  injure,  obstmct,  or  io 
other  manner  impair  tbe  usefulness  of  any  sea-wall,  balkhead,  jei 
dike,  levee,  wharf,  pier  or  other  work  built  by  the  United  States 
whole  or  in  part,  for  the  preservation  and  improvement  of  any  of 
navigable  waters,  or  to  prevent  tioods,  oras  boundary  marks,  tide-gaag 
surveying  stations,  buoys,  or  other  established  marks,  nor  remoye 
balhist  or  other  purposes  any  stone  or  other  material  com|>osing  so 
works.     (Sec.  9,  river  and  harbor  act  of  September  19, 1890.) 

Harbor  lines. — Where  it  is  made  manifest  to  tbe  Secretary  of  Vr 
that  the  establishment  of  harbor-lines  is  essential  to  the  preservalit 
and  protection  of  harbors,  he  may,  and  is  hereby  authorized,  to  cam 
such  lines  to  be  established,  beyond  which  no  piers,  wharves,  bulkhead 
or  other  works  shall  be  extended  or  deposits  made,  except  under  sac 
regulations  as  may  be  prescribed  from  time  to  time  by  him;  aiid^a 
person  who  shall  willfully  violate  the  provisions  of  this  section  or  an; 
rule  or  regulation  made  by  the  Secretary  of  War  in  pursuance  of  tbi 
section,  sliall  be  deemed  guilty  of  a  misdemeanor,  and,  on  convictioi 
thereof,  slmll  be  punished  by  a  tine  not  exceeding  one  thousand  dollan. 
or  imprisonment  not  exceeding  one  year,  at  the  discretion  of  the  court 
for  each  otleuse.     (See*.  12,  river  and  harbor  act  of  September  19, 189U; 
see  also  sec.  12,  river  and  harbor  act  of  August  11, 1888.) 

No  money  appropriated  for  the  improvement  of  rivers  and  harbors  in 
this  act  or  hereafter  shall  be  expended  for  dredging  inside  of  harbor 
lines  duly  established.    (Sec.  5,  river  and  harbor  act  of  July  13, 1891) 

AVlieiiever  the  Secretary  of  War  grants  to  any  person  or  persous 
permission  to  extend  piers,  wharves,  bulkheads,  or  other  works,  or  to 
make  deposits  in  any  tidal  harbor  or  river  of  the  United  States  beyond 
any  harbor  lines  established  under  authority  of  the  United  States,  he 
shall  cause  to  be  ascertained  the  amount  of  tide  water  displaced  by 
any  such  structure  or  b}'  any  such  deposits,  and  be  shall,  if  he  deem 
it  necessary,  require  the  parties  t^  whom  the  permission  is  given  to 
make  compensation  for  such  displacement  either  by  excavating  in  souie 
part  of  the  harbor,  including  tide-water  channels  between  high  and  lov 
water  mark,  to  such  an  extent  as  to  create  a  basin  for  as  much  tide 
water  as  may  be  displaced  by  such  structure  or  by  such  deposits,  or  in 
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any  other  mode  that  may  be  satisfactory  to  In  in.  *  •  *  (Sec.  9,  river 
and  harbor  act  of  August  18, 1894.) 

Opening  of  drmc bridges. — It  shall  be  the  duty  of  all  i)er8ons  owning, 
operating,  an<l  tending  the  drawbridges  now  built  or  which  may  here- 
after be  built  across  the  navigable  rivers  and  other  waters  of  the  United 
States,  to  open,  or  cause  to  be  opened,  the  draws  of  such  bridges  under 
such  rules  and  regulations  as  in  the  opinion  of  the  Secretary  of  War 
the  public  interests  require  to  govern  the  opening  of  drawbridges  for 
tlie  passage  of  vessels  and  other  water  crafts,  and  such  rules  and  regu- 
lations, when  so  made  and  published,  shall  have  the  force  of  law. 
Every  such  person  who  shall  willfully  tail  or  refuse  to  open,  or  cause  to 
be  opened,  the  draw  of  any  such  bridge  for  the  passage  of  a  boat  or  boats, 
or  who  shall  unreasonably  delay  the  opening  of  said  draw  after  reason- 
able signal  shall  have  been  given,  as  provided  in  such  regulations,  shall 
be  deemed  guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  be 
punished  by  a  fine  of  not  more  than  two  thousand  dollars  nor  less  than 
one  thousand  dollars,  or  by  imprisonment  (in  the  case  of  a  natural 
person)  for  not  exceeding  one  year,  or  by  both  such  tine  and  imprison- 
ment, in  the  discretion  of  the  court:  Provided j  That  the  proper  action 
to  enforce  the  provisions  of  this  section  may  be  commenced  before  any 
commissioner,  judge,  or  court  of  the  United  States,  and  such  commis- 
sioner, judge,  or  court  shall  proceed  in  respect  thereto  as  authorized 
by  law  in  case  of  crimes  against  the  United  States:  Provided  further ^ 
That  whenever,  in  the  opinion  of  the  Secretary  of  War,  the  public 
interests  require  it,  he  may  make  rules  and  regulations  to  govern  the 
opening  of  drawbridges  for  the  passage  of  vessels  and  other  water 
crafts,  and  such  rules  and  regulations,  when  so  made  and  published, 
shall  have  the  force  of  law,  and  any  violation  thereof  shall  be  punished  as 
hereinbefore  provided.    (Sec. 5,  river  and  harbor  act  of  August  18,1894.) 

Regulations  for  canals. — It  shall  be  the  duty  of  the  Secretary  of  War 
to  ])roscribe  such  rules  and  regulations  for  the  use,  administration,  and 
navigation  of  any  or  all  canals  and  similar  works  of  navigation  that 
now  are,  or  that  hereafter  may  be,  owned,  operated,  or  maintained  by 
the  United  States  as  in  his  judgment  the  public  necessity  may  require. 

Such  rules  and  regulations  shall  be  posted,  in  conspicuous  and  appro- 
priate places,  for  the  information  of  the  public;  and  every  person  and 
every  corporation  which  shall  knowingly  iind  willfully  violate  such  rules 
and  regulations  shall  be  deemed  guilty  of  a  misdemeanor  and,  on  con- 
viction thereof  in  any  district  court  in  the  United  States  within  whose 
territorial  jurisdiction  such  offense  may  have  been  committed,  shall  be 
punished  by  a  fine  not  exceeding  five  hundred  dollars,  or  by  imprison- 
ment (in  the  case  of  a  natural  person)  not  exceeding  six  months,  in  the 
discretion  of  the  court.  (Sec.  4,  river  and  harbor  act  of  August  18, 
1894.) 


DRAFT    OF    PROPOSED    ACT    REVISING    AND    ENLARGING    LAWS    FOB 

PROTECTION   OF  NAVIGABLE  WATERS. 

AN  ACT  for  the  preservation,  protection,  and  maiuteuauce  of  the  navigable  waters 

of  the  United  States. 

Be  it  enacted  by  the  Senate  and  Rou^e  of  Representatives  of  the  United 
States  of  America  in  Congress  assembledj  That  it  shall  not  be  lawful  to 
construct  or  commence  the  constructi(m  of  any  bridge,  dam,  dike,  or 
causeway  over  or  in  any  port,  roadstead,  haven,  harbor,  canal,  navi- 
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gable  river,  or  other  uavigable  water  of  the  United  States  ant 
consent  of  Congress  to  the  building  of  sach  structures  shall  have 
obtained  and  an  til  the  plans  for  the  same  shaU  have  been  sabmitt 
and  approved  by  the  Chief  of  Engineers  and  by  the  Secretary  of  ^ 
Providedj  That  such  atructares  may  be  built  under  authority  of  th( 
islature  of  a  State  across  rivers  and  other  waterways,  the  navigabU 
tions  of  which  lie  wholly  within  the  limits  of  a  single  State,  pro^ 
the  location  and  plans  thereof  are  submitted  to  and  approved  b] 
Chief  of  Engineers  and  by  the  Secretary  of  War  before  construct^ 
commenced:  And  provided  further^  That  when  plans  for  any  brid| 
other  structure  have  been  approved  by  the  Chief  of  Engineers  an* 
the  Secretary  of  War,  it  shall  not  be  lawful  to  deviate  from  such  p 
either  before  or  after  completion  of  the  structure  unless  the  modi 
tion  of  said  plans  has  previously  been  submitted  to  and  received 
approval  of  the  Chief  of  Engineers  and  of  the  Secretary  of  War. 

Sec.  2.  That  the  creation  of  any  obstruction  not  atBrmatively  aat 
ized  by  law  to  the  navigable  capacity  of  any  of  the  waters  of 
United  States  is  hereby  prohibited.    And  it  shall  not  be  lawful  to  bi 
or  commence  the  building  of  any  wharf,  x>ier,  dolphin,  boom,  w 
breakwater,  bulkhead,  jetty,  or  other  structures  in   any  port,  ro 
stead,  haven,  harbor,  canal,  navigable  river,  or  other  water  of  i 
United  States,  outside  established  harbor  lines,  or  where  no  harl 
lines  have  been  established,  except  on  plans  recommended  by  theCh 
of  Engineers  and  authorized  by  the  Secretary  of  War.     And  it  sbi 
not  be  lawful  to  excavate  or  fill,  or  in  any  manner  to  alter  or  modify  t 
course,  location,  condition,  or  capacity  of  any  port,  roadstead,  have 
harbor,  canal,  lake,  harbor  of  refuge,  or  indosure  within  the  limits 
any  breakwater,  or  of  the  channel  of  any  navigable  water  of  the  UniU 
States,  unless  the  work  has  been  recommended  by  the  Chief  of  Engineo 
and  authorized  by  the  Secretary  of  War  prior  to  beginning  the  same 

Sec.  3.  That  where  it  is  made  manifest  to  the  Secretary  of  War  thi 
the  establishment  of  harbor  lines  is  essential  to  the  preservation  ani 
protection  of  harbors  he  may,  and  is  hereby  authorized  to,  cause  sad 
lines  to  be  established,  beyond  which  no  piers,  wharves,  bulkheads, a 
other  works  shall  be  extended  or  deposits  made,  except  under  suchreg 
ulations  as  may  be  prescribed  from  time  to  time  by  him :  Provided^  That 
whenever  the  Secretary  of  War  grants  to  any  person  or  persons  per- 
mission to  extend  piers,  wliarves,  bulkheads,  or  other  works,  or  to  make 
deposits  in  any  tidal  harbor  or  river  of  the  United  States  beyond  any 
harbor  lines  established  under  authority  of  the  United  States,  he  shall 
cause  to  be  ascertained  the  amount  of  tide  water  displaced  by  any  sach 
structure  or  by  any  such  deposits,  and  he  shall,  if  he  deem  it  necessaij, 
re<]uire  the  parties  to  whom  the  permission  is  given  to  make  comfieo* 
sation  for  such  displacement  either  by  excavating  in  some  part  of  the 
harbor,  including  tide-water  channels  between  high  and  low  watermark, 
to  sucli  an  extent  as  to  create  a  basin  for  as  much  tide  water  as  maybe 
displaced  by  such  structure  or  by  such  deposits,  or  in  any  other  mwle 
that  may  be  satisfactory  to  him. 

Sec.  4.  That  every  person  and  every  corporation  that  shall  violate 


guilty 

denieanor,  and  on  conviction  thereof  shall  be  punished  by  a  fine  not 
exceeding  twenty  five  hundred  dollars  nor  less  than  five  hundred  doUara, 
or  by  imprisonment  (in  the  case  of  a  natural  person)  not  exceeding  one 
year,  or  by  both  such  punishments,  in  the  discretion  of  the  court.    And 
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farther,  the  removal  of  any  structures  or  parts  of  structures  erected  in 
yiolation  of  the  provisions  of  the  said  sections  may  be  enforced  by  the 
iiyuuctiou  of  any  circuit  court  exercisiug  jurisdiction  in  any  district  in 
which  such  structures  may  exist,  and  proper  proceedings  to  this  end 
may  be  instituted  under  the  direction  of  the  Attorney-General  of  the 
United  States. 

Sec.  5.  That  it  shall  not  be  lawful  to  throw,  discharge,  or  deposit,  or 
cause,  suffer,  or  procure  to  be  thrown,  discharged,  or  deposited  either 
from  or  out  of  any  ship,  barge,  or  other  floathig  craft  of  any  kind,  or 
from  the  shore,  wharf,  manufacturing  establishment,  or  mill  of  any  kind, 
any  refuse  matter  of  any  kind  or  description  whatever  other  than  that 
flowing  from  streets  and  sewers  and  passing  therefrom  in  a  liquid  state, 
into  any  navigable  water  of  the  United  States,  or  into  any  tributary  of 
any  navigable  water  from  which  the  same  shall  iioat  or  be  washed  into 
sach  navigable  water;  and  it  shall  not  be  lawful  to  deposit,  or  cause, 
saffer,  or  procure  to  be  deposited  material  of  any  kind  in  any  place  on 
the  bank  of  any  navigable  water,  or  on  the  bank  of  any  tributary  of 
any  navigable  water,  where  the  same  shall  be  liable  to  be  washed  into 
such  navigable  water,  either  by  ordinary  or  high  tides,  or  by  storms 
or  floods,  or  otherwise,  whereby  navigation  shall  or  may  be  impeded  or 
obstructed:  Provided^  That  nothing  herein  contained  shall  extend  to, 
apply  to,  or  prohibit  the  oper^ions  in  connection  with  the  improvement 
of  navigable  waters  or  construction  of  public  works,  considered  neces- 
sary and  proper  by  the  United  States  officers  supervising  such  improve- 
ment or  public  work :  And  provided  further^  That  the  Secretary  of  War, 
whenever  in  the  judgment  of  the  Chief  of  Engineers  anchorage  and 
navigation  will  not  be  injured  thereby,  may  permit  the  deposit  of  any 
material  above  mentioned  in  navigable  waters,  within  limits  to  be  defined 
and  under  conditions  to  be  prescribed  by  him,  provided  application  is 
made  to  him  prior  to  depositing  such  material;  and  whenever  any  per- 
mit is  so  granted  the  conditions  thereof  shall  be  strictly  complied  with, 
and  any  violation  thereof  shall  be  unlawful. 

Sec.  6.  That  it  shall  not  be  lawful  for  any  person  or  persons  to  take 
possession  of  or  make  use  of  for  any  purpose,  or  build  upon,  alter, 
deface,  destroy,  move,  injure,  obstruct  by  fiistening  vessels  thereto  or 
otherwise,  or  in  any  manner  whatever  impair  the  usefulness  of  any  sea 
wall,  bulkhead,  jetty,  dike,  levee,  wharf,  pier,  or  other  work  built  by 
the  United  States,  or  any  piece  of  pLint,  floating  or  otherwise,  used  in 
the  construction  of  such  work  under  the  control  of  the  United  States, 
in  whole  or  in  part,  for  the  preservation  and  improvement  of  any  of  its 
navigable  waters  or  to  prevent  floods,  or  as  boundary  marks,  tide 
gauges,  surveying  stations,  buoys,  or  other  established  marks,  nor 
remove  for  ballast  or  other  purposes  any  stone  or  other  material  com- 
posing such  works:  Provided,  That  the  Secretary  of  War  may,  on  the 
recommendation  of  the  Chief  of  Engineers,  grant  permission  for  the 
temi>orary  occupation  or  use  of  any  of  the  aforementioned  public  works 
when  in  his  judgment  such  occupation  or  use  will  not  be  injurious  to 
the  public  interest. 

Sec.  7.  That  it  shall  not  be  lawful  to  tie  up  or  anchor  vessels  or  other 
craft  in  navigable  channels  in  such  a  manner  as  to  prevent  or  obstruct 
the  passage  of  other  vessels  or  craft;  or  to  voluntary  sink  vessels  or 
other  craft  in  navigable  channels;  or  to  float  loose  timber  and  logs, 
or  to  float  what  is  known  as  sack  rafts  of  timber  and  logs  in  streams  or 
channels  actually  navigated  by  steamboats  in  such  manner  as  to 
obstruct,  impede,  or  endanger  navigation.  And  whenever  a  vessel, 
raft,  or  other  craft  is  wrecked  and  sunk  in  a  navigable  channel,  acci- 
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dentally  or  otherwise,  it  shall  be  the  daty  of  the  owner  of  snch  s 
craft  to  immediately  mark  it  with  a  buoy  or  beacon  during  the  di 
a  lighted  lantern  at  night,  and  to  maintain  snob  marks  until  the  s 
craft  is  removed  or  abandoned,  and  the  neglect  or  failure  of  tLt 
owner  so  to  do  shall  be  unlawful;  and  it  shall  be  the  duty  of  the* 
of  such  sunken  craft  to  commence  the  immediate  removal  of  the 
and  prosecute  such  removal  diligently,  and  failure  to  do  so  sh: 
considered  as  an  abandonment  of  such  craft,  and  subject  the  sa 
removal  by  the  Uniteil  States  as  hereinafter  provided  for. 

Seo.  8.  That  every  person  and  every  corporation  that  shall  vi 
or  that  shaU  knowingly  aid,  abet,  authorize,  or  iuBtigate  a  violati 
the  provisions  of  sections  five,  six,  and  seven  of  this  act  shall  be  g 
of  a  misdemeanor,  and  on  conviction  thereof  shall  be  punished 
fine  not  exceeding  twenty-five  hundred  dollars  nor  less  than  five 
dred  dollars,  or  by  imprisonment  (in  the  case  of  a  natural  person 
not  less  than  thirty  days  nor  more  than  one  year,  or  by  both  sadi 
and  imprisonment,  in  the  discretion  of  the  court,  one-balf  of  said  t) 
be  paid  to  the  i)er8on  or  persons  giving  information  which  shall 
to  conviction.    And  any  and  every  master,  pilot,  and  engineer,  or 
son  or  persons  acting  in  such  capacity,  respectively,  on  board  of 
boat  or  vessel  who  shall  knowingly  engage  in  towiug  any  scow,  b 
or  vessel  loaded  with  any  material  specified  in  section  five  of  this 
to  any  point  or  place  of  deposit  or  discharge  in  any  harbor  or  navigs 
water,  elsewhere  than  within  the  limits  defined  and  permitted  by 
Secretary  of  War,  or  who  shall  willfully  injure  or  destroy  any  wort 
the  United  States  contemplated  in  section  six  of  this  act,  or  who  al 
willfully  obstruct  the  channel  of  any  waterway  in  the  manner  contt 
plated  in  section  seven  of  this  act,  shaU  be  deemed  gailty  of  a  violati 
of  this  act,  and  shall  upon  conviction  be  punished  as  hereinbefore  p: 
vided  in  tliis  section,  and  shall  also  have  his  license  revoked  or  si 
pended  for  a  term  to  be  fixed  by  the  judge  before  whom  tried  ai 
convicted.    And  any  boat,  vessel,  scow,  raft,  or  other  craft  used  < 
employed  in  violating  any  of  the  provisions  of  sections  five,  six,  ai 
seven  of  this  act  shall  be  liable  for  the  pecuniary  i>ena]ties  specified! 
this  section,  and  in  addition  thereto  for  the  amount  of  the  damage 
done  by  said  boat,  vessel,  scow,  raft,  or  other  craft,  which  latter  swl 
shall  be  placed  to  the  credit  of  the  appropriation  for  tbe  iniprovemen 
of  the  harbor  or  waterway  in  which  the  damage  occiirreil,  and  m 
boat,  vessel,  scow,  raft,  or  other  craft  may  be  proceeded  against  sum 
marily  by  way  of  libel  in  any  district  court  of  the  United  States  havini 
jurisdiction  thereof. 

81:0. 1).  That  the  Department  of  Justice  shall  conduct  the  legal  pro 
ceedings  necessary  to  enforce  the  foregoing  provisions  of  this  act;  and 
it  shall  be  the  duty  of  district  attorneys  of  the  United  States  to  vigor- 
ously prosecute  all  offenders  against  the  same  whenever  requested  to 
do  80  by  the  Secretary  of  War  or  by  any  of  the  officials  hereinafter 
designated,  and  it  shall  furthermore  be  the  duty  of  said  district  attor- 
neys to  report  to  the  Attorney-General  of  the  United  States  the  action 
taken  by  him  against  offenders  so  reported,  and  a  transcript  of  each 
rei)orts  shall  be  transmitted  to  the  Secretary  of  War  by  tbe  Attorney- 
General  ;  and  for  the  better  enforcement  of  the  said  provisions  and  to 
facilitate  the  detection  and  bringing  to  punishment  of  such  ofieuders, 
the  oflicers  and  agents  of  the  United  States  in  charge  of  river  and  bar 
bor  improvements,  and  the  assistant  engineers  and  insx>ectors  employed 
under  them  by  authority  of  the  Secretary  of  War,  and  the  United  States 
collectors  of  customs  and  other  revenue  ofiicers,  shall  have  power  and 
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authority  to  swear  out  process  and  to  arrest  and  take  into  custody,  with 
or  without  process,  any  person  or  persons  who  may  commit  any  of  the 
acts  or  offenses  prohibited  by  the  foregoing  sections  of  this  act,  or  who 
biay  violate  any  of  the  provisions  of  the  same:  Provided,  That  no  person 
shall  be  arrested  without  ]irocess  for  any  offense  not  committed  in  the 
presence  of  some  one  of  the  aforesaid  officials:  And  provided  further  j 
That  whenever  any  arrest  is  made  under  the  provisions  of  this  act,  the 
person  so  arrested  shall  be  brought  forthwith  before  a  commissioner, 
judge,  or  court  of  the  United  States  for  examination  of  the  offenses 
alleged  against  him;  and  such  commissioner,  judge,  or  court  shall  pro- 
ceed in  respect  thereto  as  authorized  by  law  in  case  of  crimes  against 
the  United  States. 

Sec.  10.  That  whenever  the  Secretary  of  War  shall  have  good  reason 
to  believe  that  any  railroad  or  other  bridge  now  constructed,  or  which 
may  hereafter  be  constructed,  over  any  of  the  navigable  waterways  of 
the  United  States  is  an  unreasonable  obstruction  to  the  free  navigation 
of  such  waters  on  account  of  insufidcient  height,  width  of  span,  or  other- 
wise, or  where  there  is  dif&culty  in  passing  the  draw  opening  or  the 
drawspan  of  such  bridge  by  rafts,  steamboats,  or  other  water  craft,  it 
shall  be  the  duty  of  the  said  Secretary,  first  giving  the  parties  reason- 
able opportunity  to  be  heard,  to  give  notice  to  the  persons  or  corpora- 
tions owning  or  controlling  such  bridge  so  to  alter  the  same  as  to  render 
navigation  through  or  under  it  reasonably  free,  easy,  and  unobstructed ; 
and  in  giving  such  notice  he  shall  specify  the  changes  recommended  by 
the  Chief  of  Engineers  that  are  required  to  be  made,  and  shall  prescribe 
in  each  case  a  reasonable  time  in  which  to  make  them.  If  at  the  end 
of  such  time  the  alteration  has  not  been  made,  the  Secretary  of  War 
shall  forthwith  notify  the  United  States  district  attorney  for  the  district 
in  which  such  bridge  is  situated,  to  the  end  that  the  criminal  proceed- 
ings hereinafter  mentioned  may  be  taken.  If  the  persons,  corporation, 
or  association  owning  or  controlling  any  railroad  or  other  bridge  shall, 
after  receiving  notice  to  that  effect,  as  hereinbefore  required,  from  the 
Secretary  of  War,  and  within  the  time  prescribed  by  him  willfully  fail 
or  refuse  to  remove  the  same,  or  to  comply  with  the  lawful  order  of  the 
Secretary  of  War  in  the  premises,  such  persons,  corporation,  or  asso- 
ciation shall  be  deemed  guilty  of  a  misdemeanor  and,  on  conviction 
thereof  shall  be  punished  by  a  line  not  exceeding  five  thousand  dollars, 
and  every  month  such  persons,  corporation,  or  association  shall  remain 
in  default  in  respect  to  the  removal  or  alteration  of  such  bridge  shall 
be  deemed  a  new  offense,  and  subject  the  persons,  corporation,  or  asso- 
ciation so  offending  to  the  penalties  above  prescribed:  Provided j  That 
in  any  case  arising  under  the  provisions  of  this  section  an  appeal  or 
writ  of  error  may  be  taken  from  the  district  courts  or  from  the  existing 
circuit  courts  direct  to  the  Supreme  Court  either  by  the  United  States 
or  by  the  defendants. 

Seo.  11.  That  whenever  the  navigation  of  any  river,  lake,  harbor, 
sound,  bay,  canal  or  other  navigable  water  of  the  United  States  shall 
be  obstructed  or  endangered  by  any  sunken  vessel,  boat,  water  craft, 
raft,  or  other  obstruction,  and  such  obstruction  has  existed  for  a  longer 
period  than  thirty  days,  or  whenever  the  abandonment  of  such  obstruc- 
tion can  be  legally  established  in  a  less  space  of  time,  the  sunken  vessel, 
boat,  water  craft,  raft,  or  other  obstruction  shall  be  subject  to  be  broken 
up,  removed,  sold,  or  otherwise  disposed  of  by  the  Secretary  of  War  at  his 
discretion,  without  liability  for  any  damage  to  the  owners  of  the  same: 
Provided,  That  in  his  discretion,  the  Secretory  of  War  may  cause  reason- 
able notice  oC  not  less  than  thirty  days,  unless  the  legal  abandonment 


the  pi'opertyof  thecoDtrut-tor,  and  thei-oiitract  shall 
bttUltT  III  akin  f;  til  e  proposition  most  advantageous  t^i 
providetl  lie  sliall  give  satisfactory  sei-urity  to  execu 
rideil  further,  That  any  money  receive!  from  the 
wret^k  ur  from  any  contractor  for  the  reiuovnl  uf  i 
[Hiratitaph  shall  he  de^Hisited  to  the  credit  of  the 
United  States. 

Sec.  1::.  That  under  emer(;eiicy  in  the  oase  of  nn; 
cral't,  or  nil't  Kinhinfr  or  groniiding,  or  being  unneee 
any  (iovernniciit  uaiial  or  lock,  or  in  any  navigab 
LTnitf>d  States  in  sucli  manner  as  to  stop,  seriously 
spt-cially  endanger  navigation  in  the  opinion  of  the  I 
or  liny  agent  of  the  United  States  to  whom  the  Secre 
pni|ier  authority,  ttie  latter  shall  liave  the  right  to  ta 
session  of  sufh  boat,  vessel,  or  other  water  craft,  or 
remove  it  and  to  clear  immediately  the  canal,  lock,  < 
iH-l  (if  the  obstrm-tion  thereby  caugul,  using  his  best 
vent  any  unnecessary  injury  to  the  removed  craft; 
interfere  of  prevent  such  removal:  Prn r Wed,  That  tl 
charged  with  the  removal  of  an  obstriu'tion  under  t 
his  discretion  give  notice  in  writing  to  the  owners  of 
tioii.  reijuiring  theui  to  remove  it:  And  proviAtd 
expense  of  removing  anyHuch  obHtruction  as  aforesai< 
against  such  ciaft  and  cariro,  and  if  the  owners  tlieic 
reimburse  the  United  States  for  sudi  expense  witliiQ 
notifu-ation  then  the  otiirer  or  agent  aforesaid  nm; 
cargo  or  any  part  thereof  that  may  not  have  been  dest 
andtiie  proceetlsof  such  sale  shall  be  covered  into  th 
Citiled  Stales. 

Siu-h  Bum  of  money  as  may  be  necesKary  to  esecut 
tlie  |ire(!eding  section  of  this  act  is  hereby  appropi 
money  in  the  Treasury  not  otherwise  aiipmpriated,  I 
tiie  requisition  of  the  Secretary  of  War. 
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PUBLIC  ACTS. 

CHAP.  12. — An  Act  To  approve  and  ratify  the  construction  of  a  January  13, 1897. 
bridge  over  and  across  Caddo  Lake,  at  Mooringsport,  Loaisiana,  by 
the  Kiinsas  City,  Shreveport  and  Gulf  Railway  Company. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  T^ruwa  acrons 
of  the  United  States  of  America  in  Congress  assembled^  That  M5oriirg«j)*J>rt; 
the  construction  by  the  Kansas  City,  Shreveport  and  Gulf  J;»^  8^r^S">Srt 
Railway  Company,  a  corporation  duly  organized  under  the  an/'  Gu^^^i^ii- 
laws  of  the  State  of  Louisiana,  of  the  bridge  over  Caddo  J^p*^j.J^^P*°y' 
Lake,  at  tlie  vilLage  of  Mooringsport,  Louisiana,  be,  and  the 
same  hereby  is,  approved  and  ratified,  subject  to  the  stipu- 
lations and  conditions  hereinafter  set  forth. 

Sec.  2.  That  said  bridge,  so  long  as  maintained  accord-  ^^^^/"L  **'J**i 
ing  to  the  limitations  ot  this  Act,  shall  be  a  lawful  structure,  rSSte.*°    ^°* 
and  shall  be  known  and  recognized  as  a  post  route,  and  the 
same  is  hereby  declared  to  be  a  post  route,  upon  which  no 
higher  charge  shall  be  made  for  the  transmission  over  the 
same  of  the  mails,  the  troops,  and  the  munitions  of  war  of 
the  United  StJites,  or  for  through  passengers  or  freight  pass- 
ing over  the  same,  than  the  rate  per  mile  paid  for  their 
transportation  over  the  railroads  leading  to  said  bridge, 
and  equal  privileges  in  the  use  of  said  bridge  shall  be 
granted  to  all  telegraph  and  telephone  companies;  and  the 
United  States  shall  have  the  right  of  way  across  said  bridge  Postal  telegraph. 
for  a  postal  telegraph. 

Sec.  3.  That  said  bridge  shall  be  under  and  subject  to  secretary  of 
such  regulations  for  the  security  of  the  navigation  of  said  change. o??."^^* 
lake  as  the  Secretary  of  War  shall  prescribe,  and  the  pres- 
ent plan  and  structure  of  said  bridge  shall  not  be  altered 
or  changed  except  by  consent  of  the  Secretary  of  War,  and 
with  his  ai)proval  of  the  proposed  change  or  alteration; 
and  to  secure  that  object  the  said  company  or  corporation 
shall  submit  to  the  Secretary  of  War,  for  tile,  a  design  and 
drawings  of  said  bridge  and  a  map  of  the  location,  pre- 
pared with  reference  to  a  known  datum  plane,  upon  pre- 
scribed  scale,  furnished  by  the  engineer  officer  having 
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BRperviaion  of  said  lake,  giving, 
aliove  niitl  one  mile  below  the  k 
toiMigraptiy  of  the  biinks  of  the 
high  aixl  low  water,  the  directioi 
reutH  at  all  stages,  and  the  Bonn 
the  beil  of  the  strenm,  the  locali 
bri<lges,  and  Blialf  furnish  snch  < 
be  recjiiired  for  a  liiU  and  satii 
v"pio^f,  ^the  subject:  iVorided, That  any  i 

cbuBgw.  eaid  bridge  which  the  Secretary 

Aiiia  to  utTi-aary  in  tlif  interest  of  navigatit 

■"*™-  said  railroad  company  at  its  owi 

Ttiat  t>uid  bridge  shall  be  so  kept 
pany  owning  or  operating  it  as  t< 
at  which  the  lake  in  navigable  p: 
the  passage  throngh  or  under  itc 
both  by  day  and  by  night;  and  d 
Hie  lake  is  navigable  there  shall  I 
Ligiiis.fic.  from  MiinsL't  to  sunrise  sncb  ligfa 
direeteil  by  the  Light  House  Boa 

»uiI^iii7k  ""'"^  ^^^-  *■  'fl'-^t  *11  railroad  oomi 
said  bridge  shall  have  and  be  cti 
privileges  relative  to  the  paesaj 
the  same,  and  over  the  approach 
oomiMTUDtkin.  ^f  j,  r^.asonable  compensation  f< 
the  owntT  or  owners  of  said  bridf 
coinpatiios,  or  any  one  of  them,  d 
to  agree  upon  the  sum  or  sums  I 
and  conditions  to  which  eaoh  sh 
bridge,  all  matters  at  iasne  betw 
by  the  Secretary  of  War,  npon  a 
and  proofs  of  the  parties. 

^  AidpndnieiK.     Skc.  5.  That  Congress  reserves 
or  reiwal  this  Act  at  any  time. 
Approved,  January  13, 1897. 


CHAP.  13.— An  Act.  Aiitliorii'inj!  1 


Ithlrk  Klv 


,  in  L<iii 


He  it  cnacteil  by  the  Senate  and  i 

till-  I'liiud  Sta-tex  nf  America  in 

'I'nA  t'"'  Kiinsas  City,  Watkins  and  ( 

iMMj'ciii'piiiation  created  and  esistin 

urktlie  laws  of  the  State  of  Loiiif 

•iunn,  aiithori/ed  to  construct  and  main 

Hivcr,  in  the  State  of  Louisiana, 

tli<^  interests  of  navigation  as  ma 

said  railway  company  for  crossin 

roiiil  line.     Said  bridge  shall  be  i 

the  passage  of  railway  trains,  > 

"f^railwiiy  company,  may  be  used  ft 

and  veJiicles  of  all  kinds,  for  th 
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for  foot  passengers,  for  such  reasonable  rates  of  toll  as  may    toU. 
be  fixed  by  said  railway  company  and  approved  by  the 
Secretary  of  War. 

Sec.  2.  That  said  bridge  built  nnder  this  Act  and  subject 
to  its  limitations  shall  be  a  lawful  structure,  and  shall  be    Lnwfni  stmc- 
Tecognized  and  known  as  a  post  route,  upon  which  also  no  route.*"    ^^^^ 
higher  charge  shall  be  made  for  the  transmission  over  the 
same  of  the  mails,  the  troops,  and  munitions  of  war  of  the 
United  States  than  the  rate  per  mile  paid  for  the  trans- 
I)ortation  over  the  railroad  or  public  highways  leading  to 
the  said  bridge,  and  shall  enjoy  the  riglits  and  privileges  of 
other  post  roads  in  the  United  States;  and  equal  privileges 
in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph    Pontai  toio- 
and  telephone  companies,  and  the  United  States  shall  have  ^^^^^' 
the  right  of  way  across  said  bridge  and  its  approaches  for 
postal- telegraph  purposes :  Provided,  That  the  bridge  herein    ^Yi^^' 
authorized  to  be  constructed  shall  be  so  kept  and  managed  nation! 
by  the  company  owning  or  operating  it  as  to  afford  proper 
ways  and  means  for  the  passage  through  or  under  it  of 
vessels,  barges,  or  rafts  at  all  times,  both  by  day  and  by 
night;  and  there  shall  be  displayed  on  said  bridge,  from 
sunset  to  sunrise,  such  lights  and  signals  as  the  Light-House    Lights, etc. 
Board  shall  prescribe. 

Sec.  3.  That  if  said  bridge,  erected  and  maintained  under    changes, etc. 
the  authority  of  this  Act,  shall  at  any  time  substantially 
or  materially  obstruct  the  free  navigation  of  said  river  or 
shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  such 
navigation,  he  is  hereby  authorized  to  cause  such  change 
or  alteration  of  said  bridge  to  be  made  as  will  effectually 
obviate  such  obstruction,  and  such  alteration  shall  be  made 
and  all  such  obstructions  be  removed  at  the  expense  of  the 
owner  or  owners  of  said  bridge:  and  in  case  of  any  litiga-    Litigation, 
tion  arising  from  any  obstruction  or  alleged  obstruction  to 
the  free  navigation  of  said  river,  the  case  may  be  brought 
in  the  district  court  of  the  United  States  in  the  State  of 
Louisiana  in  which  any  portion  of  said  obstruction  or  bridge 
may  be  located :  Provided^  That  nothing  in  this  Act  shall    ?''^''*f^-   , 
be  so  construed  as  to  repeal  or  modify  any  of  the  provisions  not  airec'tSi.  ^" 
of  law  now  existing  in  reference  to  the  protection  of  the  navi- 
gation of  rivers  or  to  exempt  said  bridge  from  the  operation 
of  the  same. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  ^^^JJJ^Vy/**^^*'*' 
said  bridge  shall  have  and  be  entitled  to  equal  rights  and 
privileges  relative  to  the  passage  of  railway  trains  over 
the  same,  and  over  the  api)roaches  thereto,  upon  payment 
of  a  reasonable  compensation  for  such  use;  or,  in  case  of  ^«»np«n8ation. 
disagreement,  upon  such  terms  and  conditions  as  may  be 
prescribed  by  the  Secretary  of  War  upon  hearing  the  alle- 
gations and  proofs  of  the  parties  in  interest. 

Sec.  5.  That  the  bridge  authorized  to  be  constructed 
under  this  Act  shall  be  built  and  located  under  and  sub- 
ject to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe,  and  to  w^rto*i5i>rove 
secure  that  object  the  said  company  or  tori)oration  shall  plane,  etc. 
submit  to  the  Secretary  of  War,  for  his  examination  and 


approval,  a  design  and  dra' 
of  the  location,  prepared  wi 
plane,  upon  prescribed  scs 
officer  Imving  sapervision  o 
Bpace  of  two  miles  above  au 
location  of  tbe  bridge  the  t 
river,  with  shore  lines  at  hi 
anil  strength  of  the  cnnenl 
ings,  a4-curat«ly  showing  tl 
ttnn  of  any  other  bridge  or 
other  information  as  may  be 
tory  nuderstindingof  the  si 
and  location  of  tbe  bridge 
of  War  the  bridge  shall  i 
change  be  made  in  tlie  plat 
process  of  constraction,  sn 
the  Hjtproval  of  the  Secreti 
shall  be  changed  at  the  a 
thereof  from  time  to  time 
direct,  so  as  to  preserve  the 
of  said  river. 
f  Sec.  C.  That  this  Act  st 
construction  of  the  bridge 
menced  within  one  year  am 
from  the  date  hereof. 

Seo.  7.  That  the  right  to 
is  hereby  expressly  reserve' 

Approved,  January  13, 1 


Junmrj  K,  iwn.  CHAP.  69.— An  Act  To  appn 
briilge  wross  the  Red  Eiver,  I 
Texa8,  at  a  pi'iot  uhave  the  town 
bnilt  by  the  Tex.irkaiia  North t'ri 
and  operated  by  the  Teitirbaiia 
and  to  authorize  the  latter cojini 
watJ-rway,  snliject  to  rortaiii  sti] 

Be  it  enacted  by  the  Senatt 

h^i^rT?  r*"™  '**  United  States  of  America 

t"p.  A^k.,  byconstmctionbytlieTexarkn 

JSrt  smi'lh  kSi'  *  corporation  formed  for  tl 

HHy  Company  operating  a  railroad  nortl 

.pproYwi.         arkaiia,  in  the  States  of  T 

has  been  merged  into  and 

known  as  the  Tcxarkana  i 

pany,  of  the  bridge  over  th< 

of  Arkansas  atid  Texas, 

Arkansus,  on  the  said  riv( 

approved  and  ratified,  subj< 

ditions  hereinafter  set  fortt 

Skc.  2.  That  said  bridge, 

tu™''™! ''p«si'''S  *^  tl"*  limitivtious  of  th 

rouw.  ture,  and  shall  be  known  ii 

and  the  same  is  hereby  dec 
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wbicL  no  hi^i^her  charge  sball  be  made  for  the  transmission 

over  the  same  of  the  mails,  the  troops,  and  the  munitions 

of  war  of  the  United  States,  or  for  through  passengers  or 

freight  passing  over  the  same,  than  the  rate  per  mile  paid 

for  their  transportation  over  the  railroads  leading  to  said 

bridge;  and  the  United  States  shall  have  the  right  of  way    pontai  toie- 

across  said  bridge  for  a  postal  telegraph.  graph. 

Sec.  3.  That  said  bridge  sliall  always  be  provided  with    unoiwtrncted 
a  suitable  draw,  which  shall  be  maintained  by  said  railroad  "*^ '8^^»®»- 
company,  and  at  its  expense,  so  as  not  to  interfere  with  the 
navigation  of  said  river,  and  in  such  way  as  to  render 
navigation  through  the  same  free,  easy,  and  unobstructed. 

Sec.  4.  That  the  draw  provided  for  the  said  bridge  shall    Opening  draw. 
be  opened  promptly,  upon  reasonable  signal,  for  the  passing 
of  boats  and  rafts;  and  said  railroad  company  shall  main- 
tain, at  its  own  expense,  from  sunset  until  sunrise,  such 
lights  or  other  signals  on  said  bridge  as  the  Light- House    Lights. 
Board  shall  prescribe. 

Sec.  5.  That  said  bridge  shall  be  under  and  subject  to^^ocreur^of 
such  regulations  for  the  security  of  the  navigation  of  said  changes,  6?c!"*^* 
river  as  the  Secretary  of  War  shall  prescribe,  and  the 
present  plan   and  structure  of  said  bridge  shall  not  be 
altered  or  changed  except  by  consent  of  the  Secretary  of 
War,  and  with  his  approval  of  the  proposed  change  or 
alteration :  Provided,  That  any  change  or  alteration  in  the   ^yovUo. 
said  bridge  which  the  Secretary  of  War  may  deem  neces-    ^'''■"«**- 
sary  in  the  interest  of  navigation  shall  be  made  by  the  said 
railroad  company  at  its  own  expense.    And  if,  after  thirty 
days'  notice  from  the  Secretary  of  War  to  the  president  of 
the  railroad  company,  or  to  other  parties  owning  or  con- 
trolling said  bridge,  the  changes  or  alterations  required 
shall  not  be  made,  the  Secretary  may  cause  such  changes 
to  be  made,  and  the  cost  thereof  shall  be  recovered  by  suit 
in  the  name  of  the  United  States  against  said  company  in 
the  circuit  court  of  the  United  States  within  whose  juris- 
diction said  bridge  or  any  part  thereof  is  situated. 

Sec.  6.  That  all  railroad  companies  desiring  the  use  of,  ^^  ^J  other 
said  bridge  shall  have  and  be  entitled  to  equal  rights  and^*""***^°**'' 
privileges  relative  to  the  passage  of  railway  trains  over  the 
same,  and  over  the  approaches  thereto,  upon  payment  of  a 
reasonable  compensation  for  such  use ;  and  in  case  theowner    compensation, 
or  owners  of  said  bridge  and  the  several  railroad  companies, 
or  any  one  of  them,  desiring  such  use,  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  con- 
ditions to  which  each  shall  conform  in  using  said  bridge, 
all  matters  at  issue  between  tbem  shall  be  decided  by  the 
Secretary  of  War,  upon  a  hearing  of  the  allegations  and 
proofs  of  the  parties. 

Sec.  7.  That  this  Act  shall  be  null  and  void  if  actual  commencement 
construction  of  the  bridge  herein  authorized  be  not  com- ""'^  ^°"'p^^"°°- 
menced  within  one  year  and  completed  within  three  years 
from  the  date  of  approval  thereof. 

Sec.  8.  That  Congress  reserves  the  right  to  alter,  amend,    Amendment, 
or  repeal  this  Act  at  any  time.  ***** 

Approved,  January  20, 1897. 
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Jaaaafj  St.  1887.      CHAP.  90. — An  Act  To  nntliorize  the  constroetion  of  »  bridge* 

the  MoDonin^hcla  Kiver  from  the  borough  of  Braddock  to  the  to 

•hip  of  Mittlin,  I'ennAylvuiiia. 

Kraddack  and  Be  it  enacted  by  the  Senate  and  House  of  RepresentaU 
^*^.llin°/"m*l^^'/^''^  Twined  states  of  America  in  Congress  assembled^  Tl 
iirid|^>  Mooonea- the  Briiddock  and  Duqnesne  Brid^  Coinpauy,  acorpo 
iJhniy  ^''(SMty!  tioii  duly  Organized  under  the  laws  of  the  Oommonwea 
!*»>  of  Pennsylvaniflfits  successors,  lessees,  and  assigns  be, a 

are  hereby,  authorized  and  empowered  to  construct,  ma 
t^iin,  and  oi>erate  a  bridge  over  the  Monoii^ahela  Kiver  In 
a  point  in  Allegheny  County,  Pennsylvania,  in  the  boroii( 
of  Braddock,  on  Tliirteenth  street,  to  a  point  on  the  opp 
site  side  of  said  river  on  the  property  of  T.  Kinu^, 
Mitllin  Townsliip,  in  said  county. 

otT'^'iiTid^'  7o*ot  ^^^'  ^'  That  said  bridge  may  be  constrncted  to  provit 
bAiiKi"       ****  for  the  i)as8age  of  railway  trains,  street  cars,  wagons,  aD 

vehicles  of  all  kinds,  for  the  transit  of  animals,  footpau 

sengers,  and  of  commercial  travel  and  comrannicatiot 
ToiL  The  said  cor|)oration  may  charge  and  receive  such  reason 

able  tolls  therefor  as  may  be  approved  from  time  to  tim 

by  the  Secretary  of  War. 

tn^'^Ind  *^^ni     ^^^^''  *^'  '^''*^^  '^^^y  ^^idgc  built  uuder  this  Act  and  rabjed 
^ir»  an    poR  ^^  .^^  limitations  shall  be  a  lawful  strnctiire,  and  shall  be 

recognized  and  known  as  a  post  route,  and  it  shall  enjoy 

the  rights  and  privileges  of  other  post  roads  in  theUnitrf 

/»ror»jro«.         Statcs!  Providedj  That  the  Unite<I  States  may  constrnctt 

prlpi?/*'  ^*^**'i>08tal  telegraph  over  said  bridge  without  charge  therefor: 
Commence' A  vd  iirovidcd  alsOy  That  the  snid  Braddock  and  Duqaeane 

ment.  Bridge  (3ompany  shall  not  commence  the  construction  of 

its  bridge,  bridge  jners,  abutments,  causeways,  and  other 
works  over  or  in  said  Monongahela  Kiver  until  the  loca- 
tion and  i)lan  of  same  shall  have  been  submitted  to  and 
ai>i>rove<l  by  the  Secretary  of  War. 

wa?^tripprovJ     ^^'^'  *•  "^^^^^  *°y  bridge  authorized  to  be  constmfted 
piauH.eto.  under  this  Act  shall  be  located  and  built  uuder  and  subject 

to  such  regulations  for  the  security  of  the  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to 
secure  that  object  the  said  company  or  corporation  shall 
submit  to  the  said  Secret4iry  of  War,  for  his  exaniinatioD 
and  approval,  a  design  and  drawing  of  the  bridge  and  a 
map  of  the  location,  giving,  for  the  space  of  one-half  mile 
above  and  one  half  mile  below  the  proi>osed  location,  the 
high  and  low  water  lines  upon  the  banks  of  the  river,  the 
direction  and  strength  of  the  currents  at  high  and  low 
water,  with  the  soundings,  ac(;urately  showing  the  bed  of 
the  stream  and  the  location  of  any  other  bridge  or  bridges, 
snch  mai)  to  be  sufficiently  in  detail  to  enable  the  Secretary 
of  War  to  judge  of  the  proper  location  of  said  bndge,  and 
shall  furnisli  such  other  information  as  may  be  retpiired 
for  the  full  and  satisfactory  understanding  of  the  subject 
And  until  the  said  plan  and  location  of  the  bridge  are 
approved  by  the  Secretary  of  War  the  bridge  shall  not  be 
Changeg.  connnenccd  or  built.  And  should  any  change  be  made  in 
th(»  plan  of  said  bridge  during  the  progress  of  its  construc- 
tion such  change  shall  be  submitted  to  the  approval  of  the 
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Secretary  of  War :  Provid^d^  That  the  channel  span  of  said    ^l^^\ 
bridge  shall  not  be  less  than  five  hundred  feet  in  length  in       *"°®  *^**°' 
the  clear  and  the  clear  height  of  the  superstructure  shall 
not  be  less  than  fifty-four  feet  above  the  level  of  the  water 
at  pool  full  in  said  river. 

Sec.  5.  That  said  bridge  herein  authorized  to  be  con-  ^^  Aidstonaviga- 
structed  shall  be  so  kept  and  managed  at  all  times  as  to   ^' 
afibvd  proper  means  and  ways  for  the  passage  of  vessels, 
barges,  or  rafts,  both  by  day  and  by  night.    And  there  shall 
be  displayed  on  said  bridge  by  the  owners  thereof,  from 
sunset  to  sunrise,  such  lights  and  other  sigimls  as  the  Light-    Ligbto,eto. 
House  Board  may  prescribe.    And  such  changes  shall  be 
made  from  time  to  time  in  tlie  construction  of  said  bridge  as 
the  Secretary  of  War  may  direct,  at  the  expense  of  said 
bridge  company,  in  order  the  more  effiectually  to  preserve 
the  free  navigation  of  said  river. 

Se(;.  6.  That  all  railroad  or  street  car  companies  desir- compan?M/****' 
ing  the  use  of  the  bridge  authorized  by  this  Act  shall  have 
and  be  entitleil  to  equal  rights  and  privileges  relative  to 
the  passage  of  trains  or  cars  over  the  same,  and  over  the 
approivches  thereto  upon  the  payment  of  a  reasonable  com-    ^'ompeugation. 
l>eusation  for  such  use;  and  in  case  the  owner  or  owners  of 
such  bridge  and  the  several  companies,  or  any  one  of  them, 
desiring  such  use  shall  fail  to  agiee  upon  the  sum  or  sums 
to  be  paid,  and  upon  rules  and  conditions  to  which  each 
shall  conform  in  using  said  bridge,  all  matters  at  issue  be- 
tween them  shall  be  decided  by  the  Secretary  of  War  upon 
a  hearing  of  the  allegations  and  proofs  of  the  parties;  and 
equal  privileges  in  the  use  of  said  bridge  shall  be  graiited  ^,™^«JJp^^JJ| 
to  all  telegraph  and  telephone  companies.  panFea. 

Sec.  7.  That  this  Act  shall  be  null  and  void  if  actual  con-  „,Sit"a?cr°com.* 
struction  of  the  bridge  herein  authorized  be  not  commenced  pieUon. 
within  one  year  and  completed  within  three  years  from  the 
date  of  the  ai)proval  of  this  Act. 

Sec.  8.  That  the  right  to  alter,  amend,  or  repeal  this  Act  et^"^""**™*"^ 
is  hereby  expressly  reserved. 

Approved,  January  26, 1897. 


CHAP.  91. — An  Act  To  anthorizo  the  Union  Railroad  Company  January 26, 1897. 
to  construct  and  maintain  a  bridge  across  the  Monongahela  River.  ~ 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled j  That   Union Raiiroiid 
the  Union  Railroad  Company,  a  corporation  existing  under  SgoWi>nonffa. 
the  laws  of  the  State  of  Pennsylvania,  is  hereby  authorized  ^^f/^*      (5^1^,^*" 
to  construct,  maintain,  and  operate  a  railroad  bridge,  with  ^i!"^     **""  ^' 
single  or  double  track,  for  railroad  traffic  across  the  Monon-    ^°^  ^'  p-  *^- 
gahela  River  within  the  limits  of  Allegheny  County,  State 
of  Pennsylvania,  the  southerly  end  of  said  bridge  to  be 
located  at  some  point  in  Miffiin  Township,  in  said  county. 
The  said  bridge,  when  built  in  accordance  with  the  require-    L«gai  ttrno- 
ments  of  this  Act,  shall  be  a  legal  structure,  and  may  be*"*^®*®^®* 
used  for  railroad  and  highway  purposes. 
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Sec  rotary  of     gsc.  2.  That  the  bridge  authorized  to  be  constnu 
plans,  rtc?^^'"^*^  under  this  Act  shall  be  located  and  built  uuder  and  sub 

to  such  regulations  tor  the  security  of  navigatioii  of  i 
river  as  the  Secretary  of  War  shall  prescribe,  and  to  see 
that  object  the  railroad  company  shall  submit  to  the  Set 
tary  of  War,  for  his  examination  and  approval^  a  design  i 
drawing  of  the  bridge  and  a  map  of  the  location,  giving 
the  space  of  one  mile  above  and  below  the  proposed  locat 
the  depth  and  currents  at  all  points  of  the  same  and  \ 
location  of  any  other  bridge  or  bridges,  together  with 
other  informatioh  touching  said  bridge  and  river  as  may 
deemed  requisite  by  the  Secretary  of  War  to  detenni 
whether  said  bridge  when  built  will  conform  to  the  pro 
sions  of  this  Act  and  cause  any  serious  obstruction  to  t 
navigation  of  the  river  or  injuriously  affect  the  flow 
water. 
»pp!!ilai*^°  °'     Se(\  3.  That  the  Secretary  of  War  is  hereby  autborizt 

and  directed,  upon  receiving  said  plan  and  map,  and  opo 
being  satisfied  that  a  bridge  built  on  such  a  plan  and  i 
said  locality  will  conform  to  the  provisions  of  this  Act  a& 
cause  no  serious  obstruction  to  the  navigatioii  of  the  rive 
or  injuriously  affect  the  flow  of  water,  to  notify  the  m 
company  that  he  approves  the  same,  and  upon  recdviiii 
such  notification  the  said  company  may  procee<l  to  theciw 
tion  of  said  bridge,  conforming  strictly  to  the  approved 
plan  and  location.     But  until  the  Secretary  of  War  shaD 
approve  the  plan  and  location  of  the  said  bridge,  and  notifr 
the  said  company  of  the  same  in  writing,  the  bridge  shall 
Changes,  eu;.   ^ot  bc  biiilt  or  coinmcnccd;  and  should   any  change  be 
made  in  the  plan  of  the  bridge  during  the  progress  of  tbe 
work  tliereon,  such  change  shall  be  subject  likewise  to  the 
api)roval  of  the  Secretary  of  War. 

brilr""***^'  **^'     ^^^'  ^'  "^^^^^  ®^^^  bridge  shall  be  constructed  to  provide 
*^*'  for  the  i)assage  of  railroad  trains,  and,  at  the  option  of  the 

corporation  by  which  it  may  be  built,  may  be  used  for  the 
passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit 
of  animals,  and  for  foot  passengers,  for  such  reasonable 
Toll.  rates  of  toll  as  may  be  approved  fiom  time  to  time  by  the 

I'rnviifo.         Secretary  of  War:  Provided,  That  all  railroad  companies 
J;,';;;Ji'eV"^*'*'"  desiring 'the  use  of  the  bridge  authorized  by  this  Act  shall 
have  and  be  entitled  to  equal  rights  and  privileges  relative 
to  the  ])assage  of  trains  or  cars  over  the  same  and  over  the 
approaches  thereto  upon  the  payment  of  a  reasonable  com- 
cuiuiKusatioD.  pensation  for  such  use;  and  in  case  the  owner  or  owners  of 
such  bridge  and  the  several  companies,  or  any  one  of  tbem, 
desiring  such  use  shall  fail  to  agree  upon  the  sum  or  sinus 
to  be  i)aid,  and  upon  rules  and  conditions  to  which  each 
shall  conform  in  using  said  bridge,  ail  matters  at  issue 
between  them  shall  be  decided  by  the  Secretary  of  War 
upon  a  hearing  of  the  allegations  and  proofs  of  the  parties; 
and  equal  i)rivileges  in  the  use  of  said  bridge  shall  be 
gmnted  to  all  telegraph  and  telephone  companies. 

ixhVl^ud  '^"^"^      ^^^ '  *^'  '^^'^^  *"^'  bridge  constructed  under  this  Act  shall 

roJtl*"    ^°*%e  a  lawful  structure  and  shall  be  known  as  a  post  road, 

over  which  no  higher  charge  shall  be  made  for  the  trans- 
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portation  of  mails,  troops,  and  mauitions  of  war,  or  other 

property  of  the  Goverument  of  the  United  States,  or  for 

passengers  or  freight  passing  over  the  same,  than  the  rate 

per  mile  charged  for  their  transportation  over  the  railways 

or  public  highways  leading  to  said  bridge.    The  United  graph.**^  **^*' 

States  shall  also  have  the  right  of  way  over  said  bridge  for 

postal-telegraph  purposes. 

Sec.  6.  That  said  bridge  herein  authorized  to  be  con  „^.|^^**<»°*^*8** 
structed  shall  be  so  kept  and  managed  at  all  times  as  to 
afford  proper  means  and  ways  for  the  passage  of  vessels, 
barges,  or  rafts,  both  by  day  and  by  night;  and  there  shall 
be  displayed  on  said  bridge  by  the  owners  thereof,  irom 
/(unset  to  sunrise,  such  lights  or  other  signals  as  the  Light-  i't«>»t8,eto. 
House  Board  may  prescribe;  and  such  changes  shall  be 
made  from  time  to  time  in  the  structure  of  said  bridge  as 
the  Secretary  of  War  may  direct,  at  the  expense  of  the  said 
company,  in  order  the  more  effectually  to  preserve  the  free 
navigation  of  said  river. 

Sec.  7.  That  this  Act  shall  be  null  and  void  unless  the^^^^^'^^JJj®^^;^; 
construction  of  said  bridge  shall  be  commenced  within  one  pietion. 
year  and  completed  within  three  years  from  the  passage  of 
this  Act. 

Sec.  8.  That  Congress  shall  have  power  at  any  time  to^^^™®"^"®"*- 
alter,  amend,  or  repeal  this  Act. 

Approved,  January  26, 1897. 


CHAP.  93 —An  Act  Authorizing  tlio  Kansas  Citv,  Watkins  and  Gulf  J>i^">ry  2^.  ^^ai. 
Railway  Company  to  construct  and  maintain  a  briilge  across  Red  Rivor 
at  the  city  of  Alexandria,  Louisiana. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  ^/w^*"^^f  i*^ 
the  United  States  of  America  in  Congress  assemJfkd^  That  Gulf  RaViwSy 
the  Kansas  City,  Watkins  and  Gulf  Railway  Company,  a^'^.^^^^J   ^J^ 
cori)oratioii  created  and  existing  under  and  by  virtue  of  River,    Aiex»n- 
the  lawa  of  the  State  of  Louisiana,  be,  and  is  hereby,  author-  ^'ifiuway,  etc, 
ized  to  construct  and  maintain  a  bridge  across  Red  River  bridis©. 
at  a  point  suitable  to  the  interests  of  navigation,  at  the 
city  of  Alexandria,  in  the  State  of  Louisiana.    Said  bridge 
shall  be  constructed  to  provide  for  the  passage  of  railway 
trains  and,  at  the  option  of  the  said  railway  company,  may 
be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds, 
for  the  transit  of  animals,  and  for  foot  passengers,  for  such 
reasonable  rates  of  toll  as  may  be  fixed  by  said  railway    toil 
company  and  approved  by  the  Secretary  of  War. 

Sec.  2.  That  said  bridge  built  under  this  Act  and  sub-  i^wfui  stmo- 
jcct  to  its  limitations  shall  be  a  lawful  structure  and  shall  Ji^Iie*"*  ^''** 
be  recognized  and  known  as  a  post  route,  upon  which  also 
no  higher  charge  shall  be  made  for  the  transmission  over 
the  same  of  the  mails,  the  troops,  and  munitions  of  war  of 
the  United  States  than  the  rate  per  mile  paid  for  the  trans- 
portation over  the  railroad  or  public  highways  leading  to 
the  said  bridge,  and  shall  enjoy  the  rights  and  privileges 
of  other  post  roads  in  the  United  States;  and  equal  privi- 
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Postal  tele- 1^^^  ii>  ^^'^  ^^^  ^^  ^^^^  bridge  shall  be  granted  t4>  all  U 

cnpu.  graph  and  telephone  companies,  and   the  United  Sta 

shall  have  the  right  of  way  across  said  bridge  aud 

froriso  a[>proache8  for  i>08tal  telegraph  purposes :  Provided.  Tl 

Aiiu'to  DAvithe  bridge  herein  authorized  to  be  constructed  shall  be 
fmtion.  ^^p^  ^n^  managed  by  the  company  owning  oroperatiugit 

to  afford  proper  ways  and  means  for  the  passage  throagb 
under  it  of  vessels,  barges,  or  rafts  at  all  times,  both  byd 
and  by  night;  aud  there  shall  be  displayed  on  said  bridg 

ughu,etc.      from  sunset  to  sunrise,  such  lights  and  signals  as  the  Ligb 
House  Board  shall  prescribe. 

Sec.  3.  That  it' said  bridge,  erected  aud  maintained  undi 
the  authority  (»f  this  Act,  shall  at  any  time,  substantia]) 

^rialiiT*^^^***^^  materially,  obstruct  the  free  navigation  of  said  river,  ( 
"^  **  **"*  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  sue 
navigation,  he  is  hereby  authorized  to  cause  such  change o 
alteration  of  said  bridge  to  be  made  as  will  efiectuallyobviat 
such  obstruction ;  and  such  alteration  shall  be  made  am 
all  such  obstructions  be  removed  at  the  expense  of  the  ownei 

Litigation,  or  owuei'S  of  said  bridge.  And  in  case  of  any  litigatiw 
arising  from  any  obstruction  or  allegeil  obstruction  to  tbt 
free  navigation  of  said  river  the  case  may  be  brought  in  the 
district  c«>urt  of  the  United  States  for  the  western  district 

Proriso.         of  Louisiana:  Vrorided^  That  nothing  in  this  Act  shall  be 

no^iiti'itSi/'*'*"®^  construed  as  to  repeal  or  modify  any  of  the  provisions 

of  law  now  existing  in  reference  to  the  protection  of  the 

navigation  of  rivers  or  to  exempt  said  bridge  from  theoi)er- 

ation  of  the  same. 

UHe  by  other     Seo.  4.  That  all  railroad  conipaniesdesiriug  the  uscof  Said 
oonipanieM.        bridge  shiill  have  and  be  entitled  to  ecjual  rights  and  prin- 

leges  relative  to  the  passage  of  railway  trains  over  the  same 
and  the  approaches  thereto  upon  payment  of  a  reasonable 

ConipenMtion.  com])ensation  for  such  use;  or,  in  case  of  disagreement, 
upon  such  terms  and  conditions  as  shall  be  prescribed  bj 
the  Secretary  of  War  upon  hearing  the  allegations  aod 
proofs  of  the  parties  in  interest. 

Sec.  5.  That  the  bridge  authorized  to  be  construtt^d 
under  this  Act  shall  be  built  and  located  under  and  subject 
to  such  regulations  for  the  security  of  navigation  of  said 

Secretary  of  Hvcr  as  thc  Secretary  of  War  shall  prescribe,  and  to  secure 
JiiiVeu*'****^"' *  that  object  the  said  company  or  corporation  shall  submit  to 
th(»  Secretary  of  War,  for  his  examination  and  approvala 
design  and  drawings  of  said  bridge  and  a  map  of  the  loca- 
tion, i)repared  with  reference  to  a  known  datum  plaue, 
upon  prescribed  scale,  furnished  by  the  Engineer  otlicer 
having  sui)ervision  of  said  river,  and  giving  for  the  space 
of  two  miles  above  and  two  miles  below  the  proposed  loca- 
tion of  the  bridge  the  topography  of  the  banks  of  the  river, 
with  shore  lines  at  high  and  low  water,  the  direction  and 
strength  of  the  cm  rents  at  fill  stages,  and  the  soundings, 
accurateiyshowing  the  bedof  the  stream,  the  location  of  i)ny 
other  bridge  or  bridges,  and  shall  furnish  such  other  iu- 
forniation  as  may  be  required  for  a  full  and  satisfactory 
understanding  of  the  subject;  and  until  the  said  plans  aud 
location  of  the  bridge  are  approved  by  the  Secretary  of 
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War  the  bridge  shall  not  be  built;  and  should  any  change    changes. 

be  made  in  the  plan  of  the  said  bridge  during  the  process 

of  construction  such  change  shall  be  subject  to  the  approval 

of  the  Secretary  of  War,  and  said  structure  shall  be  changed 

at  the  cost  and  expense  of  the  owners  thereof  from  time  to 

time,  as  the  Secretary  of  War  may  direct,  so  afi  to  preserve 

the  free  and  convenient  navigation  of  said  river. 

Sec.  6.  That  this  Act  shall  be  null  and  void  if  actual 
construction  of  the  bridge  herein  authorized  be  not  com-  comnMncemeiit 
menced  within  one  year  and  completed  within  three  years  •***  *^™p^®**®°- 
from  the  date  hereof. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  Act  ^^«n«>dmeiit, 
^is  hereby  expressly  reserved. 

Approved,  January  26, 1897. 


*.  99. — An  Act  Authorizing  tho  constniction  of  a  bridge  across  January  27, 1897. 
the  Columbia  River,  in  tho  State  of  Washington.  • 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled^  That 
the  assent  of  Congress  is  hereby  given  to  the  Columbia  and    Columbia  and 
Red  Mountain  Kailway  ('ompany,  a  corporation  existing ^jjjf^.y^c"^" 
under  the  laws  of  the  JState  of  Washington,  to  construct,  Pfny  may  bridge 
maintain,  and  operate  a  railway  within  that  State,  and  to  stovSs* c^ty,' 
its  successors  and  assigns,  to  construct  and  maintain  aW"^»- 
bridge  and  approaches  thereto  across  the  Columbia  Eiver, 
in  the  State  of  Washington,  at  such  point  on  said  river  in 
the  county  of  Stevens  as  may  accommodate  the  line  of  rail- 
way which  said  corporation  may  build  to  said  point.    Said 
bridge  sliJill  be  constructed  to  i)rovide  for  the  passage  of  i^iway,  etc., 
railway  trains,  and  at  the  option  of  the  said  corporation  may      ^®* 
be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds, 
and  for  the  transit  of  animals  and  for  foot  passengers,  for 
such  reasonable  rates  of  toll  as  may  be  fixed  by  the  Secre-    toU. 
tary  of  War;  and  the  Secretary  of  War  shall  have  the  right 
from  time  to  time  to  revise  such  rates. 

Sec.  2.  That  the  said  bridge  shall  be  so  constructed  that 
a  free  and  unobstructed  passage  may  be  secured  to  all  water   irnob§tnioted 
craft,  rafts,  or  logs  navigating  said  river  at  the  point  afore-  °*^'«»^<*'»- 
said.    The  said  bridge  shall  be  located,  built,  and  operated 
under  and  subject  to  such  regulations  for  the  securing  of 
the  navigation  of  said  river,  and  such  requirements  as  to 
location  and  direction  of  piers  and  spans,  clear  heading  in 
high  water,  and  clear  spans  at  low  water,  as  the  Secretary 
shall  prescribe;  and  to  secure  that  object  the  said  company 
shall  submit  to  the  Secretary  of  War,  for  his  examination  ^secretary  of 
and  approval,  drawings  of  said  bridge  and  piers,  and  a  map  pi^a,  ©tc.^^"*^* 
of  the  location,  giving,  for  the  space  of  one  mile  below  and 
one  mile  above  the  proposed  location,  the  topography  of  the 
banks  of  the  river,  the  shore  lines  at  high  and  low  water, 
the  direction  and  strength  of  the  current  at  ordinary  high 
and  low  stages,  and  the  soundings,  accurately  showing  the 
be(^  and  channel  of  the  stream,  and  shall  furnish  such  infor- 
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mation  as  shall  be  required  for  a  fall  and  satistiEtctory  qd 
standing  of  the  subject;  and,  an  til  the  said  location 
plan  of  the  bridge  hereby  aatliorized  to  be  constructed 
approved  by  the  Secretary  of  War,  the  said  bridge  shall 
be  commenced  or  built;  and  should  an^'^  change  be  luadt 
the  plan  of  such  bridge  during  the  progress  of  coustmct 
or  after  completion  thereof,  such  change  shall  be  subject 
Proviso.         the  approval  of  the  Secretary  of  War:  Provided,  That 
persons  or  corporation  owning  said  bridg:e  shall  maiota 
Lighu,  etc     at  their  own  expense,  from  sunset  to  sanrise,  such  lights 
other  signals  on  said  bridge  as  the  Light-House  Boai^  sh 
prescribe. 

Sec.  3.  That  the  bridge  authorized   to  be  constnict 
Lawful  siruc  uudcr  this  Act  shall  be  a  lawfiil  stractare  and  shall 
rout©.*"*   ^"* recognized  and  known  as  a  ix)8t  route,  upon  which,  als 

no  higher  charge  shall  be  made  for  the  transniissiou  ov* 
the  same  ot  the  mails,  troops,  and  munitions  of  war  of  tl 
I jiitcd  States,  or  for  through  railway  passengers  or  freigl 
passing  over  said  bridge,  than  the  rate  per  mile  paid  fo 
their  transmission  over  the  railroads  leading  to  said  bridge 
and  the  United  States  shall  have  the  right  of  way  acros 
Postal  tele  said  bridge  and  its  approaches  for  postal- telegraph  par 
graph. etc.         j>o8es,  aiid  all  telegraph  or  telephone  companies  shaU  hav( 

equal  rights. 
Use  by  other     Sec.  4.  That  all  railroad  companies  desiring  the  use  oi 
companiea.        gj^j^  bridge  shiill  havc  and  be  entitled  to  equal  rights  and 

privileges  relative  to  the  passage  of  railway  trains  over 

Conipenaation.  tlic  saiuc,  and  ovor  the  approaches  thereto,  upon  payment 

of  a  reasonable  compensation  to  the  owners  of  said  bridge, 

and  should  the  several  railroad  companies,  or  any  one  of 

them,  desiring  such  use,  fail  to  agree  apon  the  sum  or 

sums  to  be  paid,  and  upon  rales  and  conditions  to  which 

each  shall  conform  in  using  said  bridge,  all  matters  at  issue 

between  them  shall  be  decided  by  the  Secretary  of  War 

upon  a  hearing  of  the  allegations  and  proofis  of  the  parties; 

TeiophoDe  and  aiul  all  telephone  and  telegraph  companies  shall  have  equal 

paS*'**    *^"'"  rights  and  privileges  in  constructing  and  oi)erating  their 

lines  across  said  bridge. 
Commence      Sec.  5.  That  this  Act  Shall  be  null  and  void  if  actual 
pietiou*'^^  ^^^^^  construction  of  the  bridge  herein  authorized  be  not  com- 
menced within  one  year  and  completed  within  three  years 
from  the  date  hereof. 
ciian>;(H.  Sec.  6.  That  such  alterations  or  changes   as  may  be 

reciuired  by  the  Secretary  of  War  or  Congress  in  the 
bridge  constructed  under  the  provisions  of  this  Act  shall 
be  made  by  the  said  railroad  company  at  its  own  expense, 
and  at  anytime  after  the  completion  of  the  bridge;  and 
Amendment,  tho  right  to  alter,  amend,  or  repeal  this  Act  is  hereby 
®^'  exi>ressly  reservetl;  and  the  right  to  require  the  eutii-e 

removal  of  the  bridge  constructed  under  the  provisions  of 
this  Act,  at  the  expense  of  the  owners  thereof^  whenever 
Congress  shall  decide  that  the  public  interests  require  it, 
is  also  exi)ressly  reserved. 

Ai)proved,  January  27,  1897. 
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108.— An  Act  To  authorize  the  Muskogee,  Oklahoma  and  January  29, 1897. 
Western  Railroad  Company  to  construct  and  operate  a  line  of  railway 
through  Oklahoma  and  the  Indian  Territory,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled,  That    Muskogee, 
the  Muskogee,  Oklahoma  and  Western  Railroad  Company,  weJtM?*  ittUt 


Branohet. 


owning,  equipping,  operating,  using,  and  maintaining  a 
railway,  telegraph,  and  telephone  line  through  the  Indian 
allotments  in  severalty  in  the  Territory  of  Oklahoma  along 
such  line  or  route  as  may  be  granted  it  by  the  laws  thereof, 
and  through  the  Indian  Territory,  beginning  at  a  point  on  LocaUoo. 
the  northern  line  of  the  Creek  Nation,  Indian  Territory,  at 
or  near  the  mouth  of  the  CimaiTon  River,  running  thence 
by  the  most  feasible  and  practicable  route  to  the  town  of 
Muskogee,  Creek  Illation;  thence  in  a  northeasterly  direc- 
tion by  the  way  of  Fort  Gibson  and  Tahlequah  to  such  a 
point  on  the  western  boundary  line  of  the  State  of  Arkansas 
between  the  Arkansas  River  and  the  northern  line  of  the 
State  of  Arkansas  as  said  corporation  may  elect,  with  the 
right  to  construct,  use,  and  niaintain  such  tracks,  bridges, 
and  sidings  as  said  company  may  deem  it  to  their  interests 
to  construct  along  and  upon  the  right  of  way  and  depot 
grounds  herein  provided  for,  with  the  right  to  construct 
two  branch  lines  of  road,  one  commencing  at  the  town  of 
Muskogee,  in  the  Creek  Nation,  and  running  thence  in  a 
southeasterly  direction  on  the  south  side  of  the  Arkansas 
River  to  the  west  boundary  line  of  the  State  of  Arkansas, 
the  other  commencing  at  or  near  said  town  of  Muskogee 
and  running  thence  in  a  southwesterly  direction  by  the 
most  feasible  and  practicable  route  to  such  a  point  on 
the  eastern  boundary  of  Oklahoma  Territory,  south  of  the 
Canadian  River,  as  said  company  may  select;  and  the  com- 
pany shall  have  the  same  rights  and  privileges  for  its  branch 
railway,  telegraph,  ancf  telephone  lines  as  lor  its  main  line. 
•  #  •  •  # 

Sec.  8.  Tliat  said  company  shall  build  at  least  one  liiiii"niSit'and*oom^ 
drcd  miles  of  its  railway  in  the  Indian  Territory  within  pieUon.        " 
three  years  after  the  passage  of  this  Act,  and  complete  the 
main  line  and  branches  thereof  within  three  years  there- 
after, or  the  rights  herein  granted  shall  be  forfeited  as  to 
that  i)ortion  not  built,  and  that  without  any  declaration  of 
forfeiture  on  the  part  of  any  officer  or  employee  of  the 
Government.    And  said  company  shall  also  construct  and    CroBsing^eto. 
continuously  maintain  all  roads,  highway  crossings,  and 
necessary  bridges  over  said  railway  wherever  said  roads 
and  highways  do  now  or  may  hereafter  cross  said  company's 
right  of  way  or  may  be  by  the  proper  authorities  laid  out 
across  the  same.    And  said  railroad  company  is  also  hereby    ^ay  bridge 
authorized  in  case  it  so  elects,  for  the  greater  accommoda-  Arkansaa River, 
tion  of  the  public,  to  so  construct  its  bridge  across  the 
Arkansas  River  as  to  make  it  a  suitable  and  safe  structure 
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tm  tbeerossinR  of  vehicles  of  ii 

pmiM.        travelers,  aa  well  aa  railroad  t 

w^^M^^ippro"  P'*°*  °'   constraction  of    all 

,iua,aui.         BtreamB,  along  and  upon  the  rigl 

for,  shall  be  subject  to  the  app 

War.     But  if  said  bridge  aoioi 

voDstrucled  for  said  additional  i 

company  shall  have  the  rijjrht  t 

the  necessary  iragOD-road  appn 

lie  highway  at  each  end  of  the 

That  said  railroad  company,  iu  « 

said  bridge  for  the  additional  as 

Tou.  authorized  to  collect  tolls  fh>mal 

but  tbe  toll  fees  charged  shall  n< 

fees  allowed  by  the  laws  of  tbe  I 

services  on  toll  bridges  across  tl 

Appmche.  to  State:  Provided  further,  That  th 

^^'^  strued  as  to  give  or  grant  said  o 

interest  in  or  to  the  wagon-road 

public  highways  which  it  is  ant 

the  ends  of  the  bridge,  or  to  ch« 

traveling  over  said  wagon-road  i 

a.mkdb«d(     Skc.  11.  That  the  right  of  way 

"      "'         shall  not  be  assigned  or  transfei 

prior  to  the  construction  and  com 

as  to  mortgage  or  other  liens  thv 

thereuii  to  aid  in  the  constmctio 

Amcndmeui,     Sbo.  12.  That  Congress  may  a 

""^  alter,  or  repeal  this  Act. 

Beceived  by  tbe  President,  Ja 

[Note  by  the  Depabtuent  i 
act  having  been  presented  to  th< 
States  for  his  approval,  and  not 
biui  to  the  house  of  Congress  iu 
tbe  time  prescribed  by  theConstit 
has  become  a  law  without  his  ap 


Kb?; 

TcniifM 
Bn,Kai 


mdToD.     Jte  it  enacted  hy  the  Senateattd 

(:oB,'i}ie  United  States  of  America  in 

J'^'^^^jthe  Oairo  and  Tennessee  Kiver 

w  Hv  poratiou  urganized  under  the  lai 

"'^y-    see,  its  successors  and  assigns, 

enii)owered   to  erect,  construct, 

railway  bridges  and  approaches 

berhitid  Kiver,  in  the  State  of  ! 

selected  by  snid  railniad,  or  its 

tweeu  Uockt^nstle  and  Tobiiccof 

also  another  bridge  across  said 
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on  said  river,  iu  Ken  tacky,  and  the  Tennessee  State  line, 
and  also  a  bridge  across  the  Tennessee  Biver,  between  Pine 
Bluff,  in  Calloway  County,  Kentucky,  and  Birmingham,  in 
Marshall  County,  Kentucky,  the  locations  of  said  bridges 
to  be  selected  by  said  railroad,  or  its  successors  or  assigns, 
between  said  described  points  on  said  rivers,  which  said 
bridges  shall  not  interfere  with  the  free  navigation  of  said 
rivers;  and  in  case  of  any  litigation  arising  from  any  ob-  Liugatton. 
stmction  or  alleged  obstruction  to  free  navigation  of  said 
rivers  the  proceedings  shall  be  instituted  in  and  deter- 
mined by  the  district  court  of  the  United  States  tor  the 
district  of  the  Stat«  of  Kentucky. 

Sec.  2.  That  the  bridges  authorized  by  and  constructed  ^p^*^®*  ^»^- 
under  this  Act  shall  be  pivot  drawbridges,  and  the  bridges      ^^* 
shall  have  a  draw  over  the  main  channel  of  the  rivers  at 
accessible  and  navigable  points,  with  spans  of  not  less 
than  one  hundred  and  seventy-five  feet  in  length  on  each 
side  of  the  center  of  the  pivot  piers  of  the  draws,  and  the 
remaining  spans  of  such  length  as  shall  be  necessary  to 
reach  tlie  approaches  on  either  side  of  the  river,  all  spans 
to  have  a  clear  head-room  of  ten  feet  above  high  water; 
and  the  piers  of  said  bridges  shall  be  parallel  with  the 
current  of  the  rivers  when  said  bridges  shall  be  erected: 
Provided^  That  the  length  of  the  drawspans  may  be  in-    Provi$o. 
creased  if,  in  the  opinion  of  the  Secretary  of  War,  the      '•''•p*'*"- 
interests  of  navigation  demand  it. 

Sec.  3.  That  any  bridge  constructed  under  this  Act  and  t„^^^^*'''°*'i 
according  to  its  iiuiitations  shall  be  a  lawful  structure,  rouS«."    ^^ 
and  shall  be  known  and  recognized  as  a  post  route,  and 
the  same  is  hereby  declared  to  be  a  post  route,  and  it  shall 
enjoy  the  same  rights  and  privileges  as  other  post  roads  in 
the  Unitc^d  States,  upon  which  also  no  higher  charge  shall 
be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  the  munitions  of  war  of  the  United  States 
than  the  rale  per  mile  paid  for  their  transportation  over 
the  railroads  leading  to  said  bridge;  and  the  United  States 
shall  have  the  right  of  way  for  a  postal  telegraph  across    Poat»i   tele- 
said  bridge.  ^p*** 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  ^^  Jy  ©t^er 
said  bridges  shall  have  and  be  entitled  toequtd  rights  and  *^"^**"  **' 
privileges  relative  to  the  psissage  of  railroad  trains  over 
the  same  and  the  approaches  thereto,  and  in  the  use  of  the 
machinery  and  iixtures  thereof,  upon  payment  of  a  reason- 
able compensation  for  such  use,  and  in  case  the  owner  or   compentatioiL 
owners  of  said  bridges  and  the  railroad  companies,  or  any 
of  them,  desiring  such  use  shall  fail  to  agree  upon  the  sum 
or  sums  to  be  paid  as  such  compensation,  and  upon  rules 
and  conditions  to  which  each  shall  confarm  in  using  said 
bridges,  or  either  of  said  matters,  then  all  matters  in  dis- 
pute or  at  issue  between  them,  or  any  of  them,  shall  be 
decided  by  the  Secretary  of  War  upon  a  hearing  of  the 

allegations  and  proofs  of  the  parties. 
Sec.  5.  Thatthestrnctureshereinauthorizedshallbe built  ^secretary  of 

and  located  under  and  subject  to  such  regulations  for  thepuns^etc!^^*"^* 
security  of  navigation  of  said  rivers  as  the  Secretary  of 
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War  shall  prescribe;  aod  to  secure  that  object  the  said co 
pany  or  con)oratioD  shall  sabniit  to  the  Secretary  of  W: 
for  his  examination  and  approval,  designs  and  drawings 
said  bridges  and  maps  of  the  locations,  ^ving,  for  the  spa 
of  one  mile  above  and  one  mile  below  the  proposed  loeatioi 
tlie  topography  of  the  banks  of  the  rivers,  the  shore  lin 
at  high  and  low  water,  the  direction  and  strength  of  tl 
currents  at  all  stages,  and  the  soundinga,  accurately  sho^ 
ing  the  bed  of  the  streams,  the  location  of  any  other  brid) 
or  bridges,  and  shall  fnrnish  such  other  information  as  mi 
be  reqnired  for  a  full  and  satisfactory  understandiDg  i 
the  subject;  and  until  the  said  plans  and  locations  of  Ui 
bridges  are  approval  by  the  Secretary  of  War  the  bridge 
shall  not  be  commenced  or  built,  and  shoald  any  change b 
made  in  the  plan  of  said  bridges  during  the  process  of  con 
Btruction  or  after  completion,  such  change  shall  be  sobjee 
to  the  approval  of  the  Secretary  of  War;  and  the  said  con 
Aids  to  luivi- structions  shall  be  at  all  times  so  managed  and  kept  astx 
catioo.  ^^^^  reasonable  and  proper  means  for  the  passage  of  v» 

sels  through  or  under  said  structures;  and  to  secure  the 
safe  passage  of  vessels  at  night  there  shall  be  displayed  o& 
said  bridges,  from  the  hour  of  sunset  to  that  of  sunrise, 
Lighu. etc.  ^^^1^  lights  as  may  be  prescribed  by  the  Light-  House  Board, 
chAng««.  and  the  said  structures  shall  be  changed,  at  the  cost  and 
expense  of  the  owners  thereof,  from  time  to  time,  as  the 
Secretary  of  War  may  direct,  so  as  to  preserve  the  free  and 
convenient  navigation  of  said  rivers. 

Sit  "ami*  win'     ®^^*  ^'  '^^^^^  ^^^®  ^^^  ^^^^^  ^®  °^^^  *"^  void  if  actual  con- 
pie?ion*"*   *^*"  struction  of  the  bridges  herein  authorized  be  not  commenced 
within  three  years  from  the  date  hereof,  and  completed  with- 
in Ave  ye«ars. 
Amendment,     Seo.  7.  That  the  right  to  alter,  amend,  or  repeal  this  Act 
•*^  is  hereby  expressly  reserved. 

Approved,  January  30, 1897. 


January  30, 1897.      CHAP.  113. — An  Act  Extending  the  time  for  the  completion  of  the 
~     brid^jfc  atToss  the  Ejist  River,  between  the  city  of  New  York  and  Lt»ng 
Island,  now  in  course  of  coustrnction;  as  authorized  by  the  Act  of  Cod- 
gress  approved  March  third,  eightt^en  hundred  and  eighty-seven. 

Be  it  enacted  by  tht  Senate  and  Rouse  of  Representatiret 
East  niver,  of  the  United  States  of  America  in  Congress  assembled^  That 

^Thu^e*'/xt*ena«i  ^^^^  ^*"^®  ^^^  *^^^  coiiipletiou  of  the  bridge  of  the  New  York 
forcompietinff  and  Loii^  Islaud  Bridge  Company  aerosA  the  East  River, 
^  viSfaiypyieo.  between  the  city  of  New  York  and  Long  Islaud,  authorized 
by  the  Act  of  Congress  entitled  "An  Act  aathorizing  the 
construction  of  a  bridge  across  the  East  River,  between  the 
city  of  New  York  and  Long  Island,^  approved  March  third, 
eighteen  hundred  and  eighty-seven,  and  the  various  Acts 
amendatory  thereof  or  supplementary  thereto,  is  hereby 
extended  to  and  including  tlie  first  day  of  January  in  the 
year  nineteen  hundred. 

Approved,  January  30, 1897. 
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*.  121. — An  Act  To  provide  for  an  examination  and  survey  of  February  l,  1807. 
a  water  route  from  the  mouth  of  the  jetties  at  tlie  city  of  Galveston,  ' — 

Texas,  through  the  ship  channel  and  up  Buffalo  Bayou  to  the  city  of 
Houston,  Texas. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled,  That    wator   route, 
the  Secretary  of  War  be,  and  he  hereby  is,  authorized  and  Hou»toD/rox.  ^ 
directed  to  make  an  exanfiinatiou  and  survey,  with  an  esti-    sarvei^,  ©to., 
mate  of  the  necessary  cost,  for  a  water  channel  not  less****^**^ 
than  twenty-five  feet  deep  and  one  hundred  feet  wide, 
extending  from  the  month  of  the  jetties  at  the  city  of  Gal- 
veston, Texas,  through  the  existing  ship  channel  and  up 
Buffalo  Bayou  to  the  city  of  Houston.  Texas,  and  for  a 
harbor  at  or  near  Houston  of  a  deptn  of  not  less  than 
twenty-five  feet  and  of  a  width  of  five  hundred  feet,  and  to 
make  a  report  of  such  examination,  survey,  and  estimate, 
with  its  commercial  importance,  to  Congress. 

Sec.  2.  That  the  cost  of  said  examination,  survey,  and    ExiMjns©. 
estimate  be  paid  out  of  funds  already  appropriated  for  work  222^'  pp.209, 
on  the  improvement  of  the  ship  channel  and  Buffalo  Bayou. 

Approved,  February  1,  1897. 


^  122. — An  Act  To  authorize  the  construction  or  acquisition  February  1, 1897. 
of  a  bridge  across  the  Rio  Grande  River  at  El  Paso,  in  the  State  of 
Texas. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  Stntes  of  America  iti  Congress  assembled^  Tliat 
the  Sierra  Madre  Construction  Company,  a  corporation    sierra  Madro 
duly  incorporated  under  the  laws  of  the  State  of  New  Jer-  co°mpan7^n  a? 
sey,  and  its  successors  and  assigns,  be,  and  the  same  isbridge   rio 
hereby,  authorized  to  erect,  construct,  maintain,  and  oper-  t™  "'^    **^' 
ate  a  bridge  over  the  Rio  Grande  River  at  the  city  of  El 
Paso,  in  the  State  of  Texas,  at  such  point  on  said  river  in 
the  county  of  El  Paso  as  may  accommodate  the  line  of  rail- 
way which  said  corporation  may  build  to  said  point.    Said 
bridge  shall  be  constructed  so  as  to  provide  for  the  passage 
of  railway  trains  and  shall  be  used  for  the  passage  of   Railway,  eto., 
wagons  and  vehicles  of  all  kinds,  and  for  the  transit  of  ani-  ^^'**s«- 
mals  and  for  foot  passengers,  and  for  the  transit  of  freight, 
goods,  wares,  and  merchandise,  for  such  reasonable  rates 
of  toll  as  may  be  fixed  by  the  Secretary  of  War;  and  the 
Secretary  of  War  shall  have  the  right  from  time  to  time  to    toIL 
revise  such  rates. 

Sec.  2.  That  said  bridge  may  be  built  with  unbroken  and 
continuous  spans  and  of  the  following  dimensions,  to  wit:  ConstmcUon. 
Six  hundred  feet  in  length,  twenty  feet  in  width,  ten  feet 
in  height  above  high-water  level,  and  with  twenty-eight 
spans,  twelve  of  which  to  be  thirty  feet  in  length  and  six- 
teen of  which  to  be  fifteen  feet  in  length,  completed  in  the 
manner  herein  specified,  shall  be  deemed  and  taken  to  be  a 
legal  structure. 
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unobsiniciwi      g£o.  3.  That  Said  bridge  shall  not  interfere  with  the  free 
MTiffatioD.        navigation  of  said  river,  and  in  case  of  any  litigation  aris- 
ing from  an  obstruction  or  an  alleged  obstmction  to  the 
free  navigation  thereof,  caused  or  alleged  to  be  caused  by 
said  bridge,  the  case  may  be  tried  before  the  circuit  or  di^' 
trict  court  of  the  United  States  for  the  State  in  which  any 
portion  of  said  bridge  may  be  situated. 
iTsebynoiroAd     Seg.  4.  That  all  railroad  companies  desiring  the  use  of 
companiM.        ^^  bridge  shall  have  and  be  entitled  to  equal  rights  and 

privileges  relative  to  the  passage  of  railway  trains  over  the 
CompenMtion.  samc,  and  over  the  approaches  thereto,  upon  payment  of  a 
reasonable  compensation  to  the  owners  of  said  bridge,  and 
should  the  several  railroad  companies,  or  any  one  of  them, 
desiring  such  use,  fail  to  agree  upon  the  sum  or  sums  to  be 
paid,  and  ux>on  rules  and  conditions  to  which  each  shall 
conform  in  using  said  bridge,  all  matters  at  issue  betwe^ 
them  shall  be  decided  by  the  Secretary  of  War  upon  a  bear- 
ing of  the  allegations  and  proofs  of  the  parties;  and  all 
telephone  and  telegraph  companies  shall  have  equal  rights 
and  privileges  in  constructing  and  operating  their  lines 
across  said  bridge. 
Consent  of     Sec.  5.  That   the  consent  of  the  State  of  Chihuahua. 
Mexican aathori-  United  Statcs  of  Mexico,  and  of  the  proper  authorities  of 

the  Republic  of  Mexico  shall  have  been  obtained  before 
said  bridge  shall  be  built  or  commenced, 
commenooraent     Sec.  C.  Tbat  uulcss  the  coustruction  of  said  bridge  be 
and  compioiion.  (.Qmyj^n^jej  witliiu  ouc  year  and  finished  within  three  years 

from  the  date  of  the  passage  of  this  Act  the  provisions  of 
this  Act  shall  be  null  and  void. 
Rerorvation  of     Seo.  7.  That  Cougrcss  rcscrvcs  the  right  to  withdraw 
•nthority.         the  authority  and  power  conferred  by  this  Act  in  case  the 
free  navigation  of  said  river  shall  at  any  time  be  substan- 
tially or  materially  obstructed  by  said  bridge,  or  for  any 
other  reason,  and  to  direct  the  removal  or  necessary  modi- 
fications thereof  at  the  cost  and  expense  of  the  owners  of 
Amendment,  ^^^^  bridge;  aud  Congress  may  at  any  time  alter,  repeal^ 
etc.  '  or  amend  this  Act. 

Punh:iHeofex.     Seo.  8.  That  Said  company,  instead  of   erecting  such 

*"  vof  22,^*p!®i79:  bridge,  may  acquire  by  purchase  or  otherwise  the  property 

Vol.  25,  p.  457.    and   franchises  of  any  street-railway  bridge  heretofore 

authorized  by  Congress  to  be  built  and  now  built  and  in 

operation  across  said  river  at  said  point. 

Reconstr  ac.     Seg.  0.  That  Said  compauy  may  in  such  case  remodel  cind 

tion.ete.  strengthen  such  bridge  so  acquired  so  as  to  conform  in  all 

particulars  to  the  requirements  for  a  new  bridge,  as  herein- 
before set  out,  and  may  maintain  and  operate  such  bridge 
under  the  conditions  of  its  original  franchises,  subject  to 
all  the  provisions  of  this  Act  in  respect  to  a  new  bridge. 
Consent  of     Seo.  10.  That  the  consent  of  the  State  of  Chihuahua, 
Mexican  author-  United  Statcs  of  Mcxico,  and  of  the  proper  authorities  of 
*'■  the  Republic  of  Mexico  shall  have  been  obtained  before 

such  property  and  franchises  are  acquired. 

Api)roved,  February  1,  1897, 
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CHAP.  146.— An  Act  To  antliorizc  officers  who  sorved  daring  the  Febraary  4, 1897. 

war  of  tho  rebellion  in  the  Regular  Army  to  bear  the  title  and,  on 

occasioDH  of  ceremony,  wear  the  uniform  of  their  highest  rank. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  Army. 
the  United  States  of  America  in  Congress  assembled^  That  all  foTO^Sf^fghit 
oflBcers  who  have  served  durinft;  the  rebellion  as  officers  of  "gik  allowed  ex- 
the  Regular  Army  of  the  Uuited  States,  and  have  been  hon-  fS^'dSrSg  "t  hi 
orably  discharged  or  resigned  from  the  service,  shall  be '^^«>"<»'»- 
entitled  to  bear  the  official  title  and,  upon  occasions  of  cere- 
mony, to  wear  the  uniform  of  the  highest  grade  they  have 
held,  by  brevet  or  other  commission,  as  is  now  authorized 
for  officers  of  volunteers  by  section  twelve  hundred  and    r.  s.,  iec.i226, 
twenty-six.  Revised  Statutes.  ^'^^^ 

Approved,  February  4,  1897. 


CHAP.  173. — An  Act  To  approve  and  ratify  the  construction  of  a  Febnutfy  8, 1807. 

bridge  across  tho  Sulphur  River,  in  the  State  of  Arkansas,  by  the  Tex- : 

arkana  and  Fort  Smith  Railway  Company. 

Be  it  enacted  by  the  Senate  and  Rouse  of  Representatives  o/  Toxurkanaami 
the  United  States  of  America  in  Congress  assembled^  That  the  way  co*mpany 
construction  by  the  Texarkana  and  Fort  Smith  Railway  >"*y^ ^^jidge  sg- 
Company,  a  corporation  duly  organized  under  the  lawsLnLw.*^*'* 
of  the  State  of  Arkansas,  of  the  bridge  over  the  Sulphur 
River,  in  said  State  of  Arkansas,  be,  and  the  same  hereby 
is,  approved  and  ratified,  subject  to  the  stipulations  and 
conditions  hereinafter  set  forth. 

Sec.  2.  That  said  bridge,  so  long  as  maintained  accord-    Lawful  strno- 
ing  to  the  limitations  of  this  Act,  shall  be  a  lawful  structure,  route.       "**'* 
and  shall  be  known  and  recognized  as  a  post  route,  and  the 
same  is  hereby  declared  to  be  a  post  route,  upon  which  no 
higher  charge  shall  be  made  for  the  transmission  over  the 
same  of  the  nmils,  the  troops,  <nnd  the  munitions  of  war  of 
the^  United  States,  or  for  through  passengers  or  freight 
passing  over  the  same,  than  the  rate  per  mile  paid  for  their 
transi)ortation  over  the  railroads  leading  to  said  bridge; 
and  the  Uuited  States  shall  have  the  right  of  way  across    postal  teie- 
said  bridge  for  a  postal  telegraph.  in«ph. 

Sec.  3.  That  said  bridge  shall  be  under  and  subject  ^  waMJ*r*'?ito 
such  regulations  for  the  security  of  the  navigation  of  said  reguutfinaleto. 
river  as  the  Secretary  of  War  shall  prescribe,  and  the 
present  plan  and  structure  of  said  bridge  shall  not  be 
altered  or  changed  except  by  consent  of  the  Secretary  of 
War,  and  with  his  approval  of  the  proposed  change  or 
alteration :  Provided,  That  any  change  or  alteration  in  the    ProHto. 
said  bridge  which  the  Secretary  of  War  may  deem  neces-    ^'*°«^- 
sary  in  the  interest  of  navigation  shall  be  made  by  the  said 
railroad  company  at  its  own  expense. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of   ^'•V^y  <>ther 
said  bridge  shall  have  and  be  entitled  to  equal  rights  and*^""^    **' 
privileges  relative  to  the  passage  of  railway  trains  over  the 
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same,  and  over  the  approaches  tliereto,  upon  payment  of  ft 
compeBMtion.  reasonable  compensation  for  sach  use;   and  in  case  iht 
owner  or  owners  of  said  bridge  and  the  several  railroad 
companies,  or  any  one  of  them,  desiring  such  use,  shall  fail 
to  agree  upon  the  sum  or  sums  to  be  paid,  and  upon  rales 
and  conditions  to  which  each  shall  conform  in  using  said 
bridge,  all  matters  at  issue  between  them  shall  be  decided 
by  the  Secretary  of  War,  upon  a  hearing  of  the  allegations 
and  proofs  of  the  parties. 
^^  mendmeiit,     Qj^Q.  5.  That  Cougrcss  rcservcs  the  right  to  alter,  amend, 
or  repeal  this  Act  at  any  time* 
Approved,  February  8,  1897. 


Febraary  8, 1897.  CHAP.  174. — An  Act  To  authorize  the  constmction  by  the  Eansaa 
City,  Shreveport  and  Gulf  Hal  I  road  Company  of  a  bridge  across  the 
Sabine  Kiver  between  the  States  of  Louisiana  and  Texas. 

km^  citj^     j^e  it  en<icted  by  the  Senate  and  Rouse  of  Representatives  of 

Guty^iiroadfAe  United  States  of  America  in  Congress  assemhledy  That 

brid^**l»bin©**^®  Kansas  City,  Shreveport  and  Gulf  Kailroad  Company, 

River,    Orange  a  Corporation  duly  created  and  existing  under  the  laws  of 

^•**  the  State  of  Louisiana,  its  successors  or  assigns,  be,  and 

it  is  hereby,  authorized  to  construct  and  maiutain  a  bridge 

and  approaches  thereto  across  the  Sabine  River  at  or  about 

twenty  miles  al)Ove  the  town  of  Orange,  in  the  State  of 

brWMT*^'  ®*®' Texas.    Said  bridge  shall  be  constructed  to  provide  for 

the  passage  of  railway  trains,  and,  at  the  option  of  said 
corporation,  may  be  so  constructed  as  to  provide  for  the 
passage  of  wagons  and  vehicles  of  all  kinds,  animals,  and 
ToiL  foot  passengers  for  such  reasonable  rates  of  toll  as  may  be 

approved  by  the  Secretary  of  War. 

w^ufT^  rovl     ^^^*  '^'  '^^^^  ^^^^  bridge  herein  authorized  shall  be  built 
pUn8,eto!'*^'^^^and  located  under  and  in  accordance  with  such  regulations 

for  the  security  of  navigation  as  the  Secretary  of  War  slmll 
prescribe;  and  to  secure  that  object  the  said  company  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  drawings  showing  the  plan  and  location  of  said 
bridge,  said  drawings  to  give,  for  the  space  of  one  half  mile 
above  and  one-half  mile  below  the  proposed  location,  the 
topography  of  the  banks  of  the  river,  the  shore  lines  at 
high  and  low  water,  the  direction  and  strength  of  the  cur- 
rent at  all  stages,  and  the  soundings,  accurately  showing 
the  bed  of  the  stream,  and  such  other  information  as  may 
be  required  for  a  full  and  satisfiictory  understanding  of  the 
subject;  and  until  the  plan  and  location  of  the  bridge  are 
approved  by  the  Secretary  of  War  the  bridge  shall  not  be 
^^^'**°«®'*  commenced  or  built;  and  any  change  in  the  plans  of  said 
bridge,  either  before  or  after  construction,  shall  be  subject 
to  the  approval  of  the  Secretary  of  War;  and  any  change 
in  said  bridge  during  or  after  construction  which  the  Sec- 
retary of  War  may  require  in  the  interest  of  navigation 
shall  be  made  by  the  said  company  at  its  own  expense. 
na^°^«iS"''^*'^     Sec.  3.  That  the  said  bridge  shall  at  all  times  be  so  kept 

and  managed  as  to  offer  reasonable  and  proper  means  for 
the  passage  of  vessels  and  other  crafts  through  or  under 
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said  stnicture;  and  if  said  bridge  be  built  as  a  drawbridge 

the  draw  shall  be  opened  x>r()nii)tly  upon  reasonable  signal    ^>«^- 

for  the  passage  of  bo(\ts  or  other  crafts;  and  whatever  kind 

of  bridge  is  constructed,  the  said  company  shall  maintain 

at  its  own  exi)ense,  from  sunset  to  sunrise,  such  lights  or    Lights, etc. 

other  signals  on  said  bridge  as  the  Light-House  Board 

shall  prescribe. 

Sec.  4.  That  any  bridge  built  under  this  Act  and  subject    Lawftii  atrao- 
to  its  limitations  shall  be  a  lawful  structure,  and  shall  beroute.*"    ^*'* 
recognized  and  known  as  a  post  route,  upon  which  also  no 
higher  charge  shall  be  made  for  the  transmission  over  the 
same  of  the  mails,  the  troops,  and  the  munitions  of  war  of 
the  United  States,  or  passengers  or  freight  over  said  bridge 
than  the  rate  per  mile  paid  for  the  transportation  over  the 
railroads  or  public  highways  leading  to  said  bridge;  and 
it  shall  enjoy  the  same  rights  and  privileges  as  other  post 
roads  of  the  United  States;  and  equal  privileges  in  the  use 
of  said  bridge  shall  be  granted  to  all  telegraph  and  tele-^*!^^*^'   **^ 
phone  companies,  and  the  United  States  shall  have  the 
right  of  way  across  said  bridge  and  its  approaches  for 
postal-telegraph  purposes. 

Sec.  5.  That  all  railroad  companies  desiring  the  use  of  ^^"J^^^^^  <**^®' 
said  bridge  and  its  approaches  sliall  have  and  be  entitled    "^ 
to  equal  rights  and  privileges  relative  to  the  passage  of 
trains  over  the  same  upon  payment  of  a  reasonable  com-   corapensation. 
pensation  for  such  use;  and  in  case  the  owner  or  owners 
of  said  bridge  and  the  several  railroad  companies,  or  any 
of  them,  desiring  such  use  shall  fail  to  agree  upon  the  sum 
or  sums  to  be  paid,  or  upon  ruh*s  and  conditions  to  which 
each  shall  conform  in  using  said  bridge  and  approaches,  all 
matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and 
proofs  of  the  parties. 

Sec.  6.  That  this  Act  shall  be  null  and  void  if  actual 
construction  of  the  bridge  herein  authorized  be  not  com-  CommenceTOent 

,       ..,  .  *=*      ,  1x1       'i-i-'      Ai-  and  completion. 

menced  within  one  year  and  completed  withm  three  years 
from  the  date  hereof. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  Act^j^"*'*^"*"** 
is  hereby  expressly  reserved. 

Approved,  February  8, 1897. 


K  175. — An  Act  To  amend  the  Act  entitled  "An  Act  to  an-  Fcbroary 8, 1897. 
tborize  the  const  riK-t ion  of  a  bridge  across  the  Missouri  River  at  or 
near  the  city  of  Lexington,  Missouri,"  approved  July  twenty-sixth, 
eighteen  hundred  and  ninety-four. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  tn  Congress  assembled j  That    Bridg©  acrosa 
the  Act  entitled  *' An  a<5t  to  .authorize  the  constmction  of  LlilSgton.^^c^'* 
a  bridge  across  the  Missouri  Kiver  at  or  near  the  city  of 
Lexington,  Missouri,"  approved  July  twenty-sixth,  eight- 
een hundred  and  ninety-four,  be,  and  the  same  is  hereby, 
amended  so  as  to  extend  the  time  for  the  commencement  of  Thneextended 
the  construction  of  said  bridge  to  one  year  and  its  comple-  ^^ySLSHv^m^' 
tion  to  three  years  from  the  approval  of  this  Act. 

Approved,  February  8,  1897. 
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F«)bnui7  8, 1897.     CHAP.  176. — An  Act  To  anthorize  the  mayor  and  citj  council  of 

Monroe,  and  the  police  jnry  of  the  parisih  of  Onacliita,  LonUiana.  to 

construct  a  traffic  bridge  across  the  Ouachita  River  opposite  said  city. 

Be  it  enacted  by  the  Senate  and  House  of  Representatita 
of  the  United  States  of  America  in  Congress  assembled^  That 

Monroe  and  the  uiavor  and  city  council  of  the  city  of  Monroe,  and  tbe 

LlT»i?^bridil;  police  jury  of  the  parish  of  Ouachita,  in  the  State  of  Lonisi. 

oniicbiu  KiTer.  ^na,  aire  hereby  authonzed  and  emx>owered  to  construct, 

oi)erate,  and  maintain  a  general  traffic  bridge  across  the 

Ouachita  River,  t4>  be  located  at  such  point,  within  or  near 

the  corx>orate  limits  of  said  city  as  shall  be  approved  by 

ProtfUoi.        the  Secretary  of  War:  I^ovidedy  That  said  bridge  shall  be 

Drawbridge,  constructed  as  a  drawbridge,  and  the  draw  shall  be  opened 
promptly,  upon  reasonnble  signal,  for  the  passage  of  boats; 
and  whatever  kind  of  bridge  is  constructed  the  owners 
thereof  shall  maintain  thereon,  at  their  own  expense,  from 

Ltgbtii.et«.  sunset  to  sunrise,  such  lights  or  other  signals  as  the  Light- 
Ilouse  Hoard  shall  prescribe:  Provided  furthery  That  if  the 
said  bridge  shall  be  constructed  to  provide  for  the  p«i8sage 

PJwhy  "^"^tof  street-railway  cars,  all  street  railroad  companies  desiring 

*'*^'     the  use  of  the  bridge  shall  have  equal  privileges  in  the 

])ass»ge  of  trains  or  cars  over  the  same,  and  over  the 

compensaUon.  approaches  thereto,  upon  payment  of  a  reasonable  compen- 
sation for  such  use;  and  in  case  of  disagreement  in  regard 
to  the  terms  of  such  use,  or  the  rates  to  be  paid,  the  ma^ 
ters  at  issue  shall  be  decided  by  the  Sec/retary  of  War. 

i^iwfui  stnic-  Sec.  2.  That  auv  bridge  built  under  the  provisions  of 
ture^and  post^^^.g  ^^^  ^j^.^jj  ^^^  ^  \^vfM  structuro,  and  shall  be  recog- 
nized and  known  as  a  post  route,  upon  which  no  higher 
charge  shall  be  made  for  the  transmission  over  the  same  of 
the  mails,  troops,  and  munitions  of  war  of  the  United  States 
passing  over  said  bridge  than  the  rate  i)er  mile  paid  for 
the  transportation  over  the  public  highways  leading  to 
said  bridge;  and  equal  privileges  in  the  use  of  said  bridge 
shall  be  granted  to  all  telegraph  and  telephone  companies; 

Pofttai  tele,  and  tlic  UuiU'd  States  shall  have  the  right  of  way  across 
grapii.  gji^^i  i)ri(]ge  and  approaches  for  post^il-telegraph  pur])oses; 

Free  nariga- and  Said  bridge  shall  be  so  constructed  and  operated  as 
****"*  not  to  interfere  with  the  navigation  of  said  river. 

Tou.  Sec.  3.  That  said  municipal  corporation  shall  have  the 

right  to  charge  and  collect  a  reasonable  rate  of  toll,  to  be 
approved  by  the  Secretary  of  War,  not  exceeding  the  rate 
limited  by  the  law  of  Ijouisiana. 

Secretary  of     Sec.  4.  That  the  bridge  authorized  to  be  constructed 
pla*n^»t«.^^*'^  *^*  under  this  Act  shall  be  located  and  built  under  and  subject 

to  such  regulations  for  the  security  of  the  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure 
that  object  the  said  corporation  shall  submit  to  the  Secre- 
tary of  War,  for  his  examination  and  approval,  a  design 
and  drawings  of  the  proposed  bridge,  and  a  map  of  the 
location,  giving  for  the  space  of  one-half  mile  above  and 
one-half  mile  below  the  proposed  location  the  topography 
of  the  banks  of  the  river,  the  shore  lines  at  high  and  low 
water,  the  direction  and  strength  of  the  currents,  and  the 
soundings,  accurately  showing  the  bed  of  the  stream,  and 
shall  furnish  such  other  information  as  may  be  required  for 
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a  fxill  and  satisfactory  uDderstandiDg  of  the  subject.  And 
until  the  said  plan  and  location  of  the  bridge  are  approved 
by  the  Secretary  of  War,  no  work  upon  the  bridge  shall  be 
commenced;  and  should  any  change  be  made  in  the  plan  changes. 
of  said  bridge  during  the  progress  of  construction,  such 
change  shall  be  subject  to  the  approval  of  the  Secretary 
of  War. 

Sec.  5.  That  this  Act  shall  be  null  and  void  if  actual  ^ij^r^^"!,"' 
construction  of  the  bridge  herein  authorized  be  not  com- 
menced within  one  year  and  completed  within  three  years 
from  the  date  of  approval  hereof. 

Sec.  6.  That  Congress  hereby  expressly  reserves  the^^°»®°^™®'»*» 
right  to  alter,  amend,  or  repeal  this  Act. 

Approved,  February  8, 1897. 


CHAP.  234. — An  Act   To  provide    for  appointment  by  brevet  of  February  16, 18»7. 
active  or  retired  officers  of  the  United  States  Army.  — 

Be  it  enacted  hy  the  Senate  and  Home  of  Representatives 
of  the  United  States  of  America  in  Congress  a^semhled^  That    Army, 
all  oflicers  of  tlie  Regular  Army  of  the  United  States,  active  „^^e  Vr'e "S 
or  retired,  who  served  in  the  volunteer  forces  during  the  for  highent  voi- 
late  war,  may,  at  the  discretion  of  the  President,  receive  a  ""***' '"'^ 
brevet  in  the  Regular  Army  equal  to  the  highest  rank  held 
or  the  highest  brevet  received  in  the  said  volunteer  forces 
and  be  commissioned  accordingly  as  of  the  date  of  such 
brevet:  Prorie^eri,  That  they  have  not  already  received  a    ivoriw. 
brevet  of  equal  or  higher  grade  in  the  Regular  Army.  Condition. 

Received  by  the  President,  February  4, 1897. 

[Note  by  the  Department  op  State. — The  foregoing 
act  having  been  i)re8ented  to  the  President  of  the  United 
States  for  his  approval,  and  not  having  been  returned  by 
him  to  the  house  of  Congress  in  which  it  originated  within 
the  time  prescribed  by  the  Constitution  of  the  United 
States,  has  become  a  law  without  his  approval.] 


CHAP.  236. — An  Act  To  amend  an  Act  entitled  ''An  act  making  February  17,1897. 

appropriations  for  the  construction,  repair,  and  preservation  of  cer 

tain  ])iiblic  works  on  rivers  and  liarbors,  and  for  other  purposes/' 
passed  finally  June  third,  eighteen  hundred  and  ninety-six. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of   padnc  deep. 
the  United  States  of  America  in  Congress  assembled,  That^»i®f..f»^**<>' 
the  A(!t  entitled  *'An  act  making  appropriations  for  the  con-    voi.29,p.2i3. 
struction,  re])air,  and  preservation  of  certain  public  works 
on  rivers  and  harbors,  and  for  other  purposes,'^  passed  by 
the  House  of  Kepresentatives  June  second,  eighteen  hun- 
dred and  ninety  six,  and  by  the  Senate  June  third, eighteen 
hundred  and  ninety  six,  notwithstanding  the  objections  of 
the  President,  be,  and  the  same  is  hereby,  amended  by 
inserting  on  p<ige  two  hundred  and  thirteen  of  the  Statutes 
at  Large,  Fifty-fourth  Congress,  first  session,  after  the  word 
"War"  and  before  the. word  "Provided,"  on  the  thirty- 
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ninth  line  of  said  page,  the  followiofir  langaage:  The  officer 

Per  diem  to of  the  Navy  detailed  to  serve  on  this  Board  shall  recei?e 

naval  officer.      ^q,,^  g^j  J  ai>propriation,  in  addition  to  his  mileage  provided 

R..S..  Mc.  i56fi  for  in  section  fifteen  hundred  and  sixty-six  of  the  Revised 

p. an.  Statutes,  and  notwithstanding  its  provisions,  such  a  per 

diem  allowance  for  subsistence  as  the  Secretary  of  War  may 
deem  proper. 

Approved,  February  17, 1897.    . 


Febnmry  17.1807.     CHAP.  238.— An  Act  Anthorizing  the  Cleveland  Bridge  Compftny 

: ^  coDHtruct  a  bridge  acrosa  the  ArkaiiBas  River  between  PawuM 

County,  Oklahoma,  and  the  Osage  Indian  Reservation. 

Be  it  enncUd  by  the  Senate  and  House  of  Representaiivet 
of  the  United  States  of  America  in  Congress  assembled^  That 
Cleveland  the  Cleveland  Bridge  Company,  a  corporation  duly  organ- 
Say  ^r?.f|?.''Ar  ized  and  existing  under  the  laws  of  the  Territory  of  Okla- 
}^nn*«»  Kirer,  homa,  and  its  successors  or  assigns^  be,  and  is  hereby, 
authorized  to  construct  and  maintain  a  bridge  and  ap- 
proaches thereto  across  the  Arkansas  River  between  a 
point  in  Pawnee  County  and  the  Osage  Indian  Reserva- 
Looation.        tloii,  in  the  Territory  of  Oklahoma,  on  section  nine,  town- 
ship twenty-one  east,  of  range  eight  east.     Said  bridge 
waRon  and  shall  bc  constructcd  to  provide  for  the  passage  of  wagons 
foot  uridRe.       and  v'ehicles  of  all  kinds,  for  the  transit  of  animals,  foot 
passengers,  and  all  kinds  of  commerce,  travel,  and  com- 
munications, and  said  corporation  may  charge  and  receive 
such  reasonable  tolls  therefor  as  may  be  permitted  by  the 
laws  of  the  Territory  of  Oklahoma. 
Seo.  2.  That  the  bridge  constructed  under  this  Act  shall 
i^awfui  Btnic  be  a  lawful  structure,  and  shall  be  recognized  as  a  post 
roSte.*"**  P*""' route,  upon  which  no  charge  shall  be  made  for  the  trans 
mission  over  the  same  of  the  mails,  the  troops,  and  the 
munitions  of  war  of  the  United  States,  and  equal  privileges 
in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph 
companies,  and  the  United  States  shall  have  the  right  of 
Postal   tele-  Way  across  said  bridge  and  approaches  for  postal  telegraph 
grapii.  purposes:  Provided,  That  before  the  constraction  of  any 

rovitoM.        bridge  herein  authorized  is  commenced  the  said  company 
wa?Yo^i*prove  ®^*'^^^  submit  to  thc  Secretary  of  War,  for  his  examination 
plans,  eic.^  ^  ^  atid  approval,  a  design  and  drawing  of  such  bridge  and  a 
map  of  the  location,  giving  sufficient  information  to  enable 
the  Secretary  of  War  to  fully  and  satisfactorily  understand 
the  subject;  and  unless  the  plan  and  location  of  such  bridge 
are  api)roved  by  the  Secretary  of  War  the  structure  shall 
not  be  built :  Provided  further,  That  any  bridge  constructed 
under  authority  of  this  Act  shall  at  all  times  be  so  kept  and 
managed  as  to  of!er  reasonable  and  proper  means  for  the 
AW»  to  navi  passagc  of  vcsscls  and  other  water  craft  through  or  under 
gauon.  g.^  j^  structure,  and  for  the  safety  of  vessels  passing  at  night 

there  shall  be  displayed  on  said  bridge,  from  sunset  to  sun- 
Lighu,etc.      rise,  such  lights  or  other  signals  as  may  be  prescribed  by 
the  Light-House  Board. 
mSiPaSd*'°com:     Seo.  3.  That  this  Act  shall  be  null  and  void  if  actual  con- 
pietion.  struction  of  the  bridge  herein  authorized  be  not  commenced 
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within  oue  year  and  completed  within  three  years  from  the 
approval  of  this  Act. 

Sec.  4.  That  Congress  shall  have  power  at  any  time  to 
alter,  amend,  or  repeal  this  Act,  or  any  part  thereof,  if  in  ^^m«ndment, 
its  judgment  the  public  interests  so  require. 

Approved,  February  17,  1897. 


CHAP.  239. — An  Act  To  aiithorizo  a  survey  for  constractiou  of  a  February  17,1897. 

])ri(lf5o  aciosfi  the  Eastc^ni  Branch  of  the  Potomac  River  in  line  with 

Massachusetts  avenue  extended  eastward. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  Amei'lca  in  Congress  assembled^  That 
the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and 
directed  to  cause  to  be  made,  as  soon  as  practicable,  a  sur- 
vey, plan,  and  estimate  of  the  cost  of  constructing  a  sub- 
stantial wooden,  iron,  steel,  or  masonry  bridge  across  the 
Eastern  Branch  of  the  Potomac  Kiver,  in  the  District  of  e  astern 
Columbia,  and    the  necessary  approaches  thereto,  such  maoRiver.  n^c? 
bridge  to  begin  for  its  westward  end  at  a  suitable  point  on  ^^"or%jfi[f*'^ 
the  Government  reservation  in  line  with  Massachusetts  a crJs», 'in  Sme 
avenue  extended  eastward,  and  extending  thence  across  ^*J^  ^^*^^J^****" 
the  said  river  to  a  suitable  point  in  the  line  of  Massachu- 
setts avenue  extended,  for  its  eastern  end,  such  bridge  when 
constructed  to  be  maintained  as  a  free  bridge  for  travel, 
and  to  be  of  such  strength  and  dimensions  as  to  accommo- 
date the  ordinary  traffic  which  passes  over  an  ordinary 
highway,  and  also  the  tracks  and  traffic  of  any  street  rail- 
way or  railways  employing  horses  or  electric  or  mechanical 
motors  (not  steam-operated  motors)  for  the  propulsion  of 
its  cars,  which  may  hereafter  be  granted  the  right  to  cross 
such  bridge  by  the  authorities  veste<l  with  such  power,  and 
to  report  thereon  to  the  Congress  of  the  United  States  on    Report, 
the  first  Monday  of  December,  eighteen  hundred  and  ninety- 
seven;  and  that  the  sum  of  three  thousand  dollars  be,  and 
the  same  is  hereby,  appropriated,  out  of  any  money  in  the  Appropriation. 
Treasury  not  otherwise  appropriated,  for  such  survey,  plan, 
and  estimate,  and  such  contingencies  as  are  necessarily 
incident  thereto,  such  sum  of  money  to  be  immediately 
available  upon  the  passage  of  this  Act- 
Approved,  February  17, 1897. 


CHAP.  240. — An  Act  To  authorize  the  conBtnictiou  by  the  Dnluth  FebrnAryl7,1897. 

and  Nortli  Dakota  Railroad  Company  of  two  bridges  across  the  Red '■ 

River  of  the  Nortli  between  the  States  of  Minnesota  and  North 
Dakota. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatives 
of  the  United  States  of  America  in  Congress  assembled,  Thskt 
the  Dnluth  and  North  Dakota  Kailroad  Company,  a  <^or- jj^"l"*5)  jj"* 
poration  duly  created  and  existing  under  the  law  of  the  Railroad  cwnna- 
State  of  North  Dakota,  its  successors  or  assigns,  be,  and  it  ^^J^^^^^ 
is  hereby,  authorized  to  construct  and  maintain  a  bridge  North, NorUiDa- 
and  approaches  thereto  across  the  Red  Kiver  of  the  North  ^®^ 
at  two  points  on  said  river,  as  follows: 
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LocAtkm.  One  of  said  bridges  shall  be  located  at  or  near  Grand 

Forks.,  in  the  county  of  Grand  Forks  and  State  of  North 
Dakota,  and  the  other  of  said  bridges  shall  be  located  at 
or  near  Acton,  in  Walsh  County,  or  at  or  near  Drayton, 
in  Pembina  County,  both  in  North  Dakota,  or  at  some  con- 
Railway,  ete.,  venicut  poiut  between  said  towns.  Said  bridges  shall  be 
^^^^^  constructed  to  provide  for  the  passage  of  railway  trains, 

and,  at  the  option  of  said  corporation,  may  be  so  con> 
structed  as  to  provide  for  the  passage  of  wagons  and  vehi- 
cles of  all  kinds,  animals,  and  foot  passengers,  for  audi 
reasonable  rates  of  toll  as  may  be  approved  by  the  Secre- 
tary of  War. 
w^Tto  *a7pro?e  Sec.  2.  That  the  bridges  herein  authorized  shall  be  built 
plans, etc         ^qQ  located  undcr  and  in  accordance  with  such  regulations 

for  the  security  of  navigation  as  the  Secretary  of  War  shad! 
prescribe;  and  to  secure  that  object  the  said  company  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  drawings  showing  the  plan  and  location  of  said 
bridges;  said  drawings  to  give  for  the  space  of  one-half  mile 
above  and  one-half  mile  below  tlie  proposed  location  the 
topography  of  the  banks  of  the  river,  the  shore  lines  at  high 
and  low  water,  the  direction  and  strength  of  the  current  at  all 
stages,  soundings  accurately  showing  the  bed  of  the  stream, 
and  such  other  information  as  may  be  required  for  a  full 
and  satisfactory  understanding  of  the  subject;  and  until 
the  plan  and  location  of  the  bridges  are  approved  by  the 
Secretary  of  War  the  bridges  shall  not  be  commenced  or 
Changes.  built;  and  any  change  in  the  plans  of  said  bridges,  either 
before  or  after  construction,  shall  be  subject  to  the  approval 
of  the  Secretary  of  War;  and  any  change  in  said  bridges 
during  or  after  construction  which  the  Secretary  of  War 
may  require  in  the  interest  of  navigation  shall  be  made  by 
the  said  company  at  its  own  expense. 

eation"  ^  ''*''*'     ^^^'  '^'  "^^^^^  *^^^  ^^^  bridges  shall  at  aU  times  be  so  kept 

and  managed  as  to  offer  reasonable  and  proper  means  for 
the  passage  of  vessels  and  other  crafts  through  or  under  said 
Draws.  structurcs;  and  if  said  bridges  be  built  as  drawbridges  the 

draws  shall  be  opened  promptly  upon  reasonable  signal  for 
the  passage  of  boats  or  other  crafts;  and  whatever  kindot 
bridge  is  constructed  the  said  company  shall  maintain  at  its 
Lights,  etc  own  expense,  from  sunset  to  sunrise,  such  lights  or  other 
signals  on  said  bridges  as  the  Light-House  Board  shall 
prescribe. 

tu^V'inVioirt     ^^^'  ^-  "^'^^^  ^^y  bridge  built  under  this  Act  and  subject 
rcute.  to  its  limitations  shall  be  a  lawful  structure,  and  shall  be 

recognized  and  known  as  a  post  route,  upon  which  also  no 
higher  charge  shall  be  made  for  the  transmission  over  the 
same  of  the  mails,  the  troops  and  munitions  of  war  of  the 
United  States,  or  passengers  or  freight  over  said  bridge 
than  the  rate  per  mile  paid  for  the  transportation  over  the 
railroads  or  public  highways  leading  to  said  bridge;  and  it 
shall  enjoy  the  rights  and  privileges  of  other  post  roads  of 
the  United  States;  and  equ<al  privileges  in  the  use  of  said 
bridges  shall  be  granted  to  all  telegraph  and  telephone 
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companies,  and  the  IJinted  States  shall  have  the  right  of 
way  across  said  bridges  and  their  approaches  for  said 
postal  telegraph  purposes.  gr^il       ^ 

Sec.  5.  That  all  railroad  companies  desiring  the  use  of   u»ebj»iiroad 
Bald  bridges  and  their  approaches  shall  have  and  be  entitled  °**™'**"  ^' 
to  equal  rights  and  privileges  relative  to  the  passage  of 
trains  over  the  same  upon  payment  of  a  reasonable  com-    compen»atioiL 
X)eusation  for  such  use;  and  in  case  the  owner  or  owners  of 
said  bridges  and  the  several  railroad  companies,  or  any  of 
them,  desiring  such  use  shall  fail  to  agree  upon  the  sum  or 
sums  to  be  paid,  or  upon  rules  and  conditions  to  which 
each  shall  conform  in  using  said  bridges  and  approaches, 
all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and 
proofs  of  the  parties. 

Sec.  6.  That  this  Act  shall  be  null  and  void  if  actual  aJd'S^^^iXn"* 
construction  of  the  bridges  herein  authorized  be  not  com-  *°     "™^ 
menced  within  one  year  and  completed  within  three  years 
from  the  date  hereof:  Provided^  That  the  commencement   Sprite  liabu- 
and  completion  of  either  of  said  bridges  in  accordance  with  ityofeachbridge. 
this  Act  shall  be  deemed  a  compliance  with  this  section,  as 
to  such  bridge,  and  the  rights  of  said  company  with  respect 
to  such  bridge,  shall  not  be  affected  by  failure  to  commence 
or  complete  the  other  of  said  bridges. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  Act    Amendment, 
is  hereby  expressly  reserved.  ®  ' 

Approved,  February  17, 1897. 


.  242.— An  Act  To  amend  an  Act  entitled  "An  Act  to  author-  February  17,1897. 
ize  the  Chattanooga  Western  Railway  Company  to  construct  a  bridge 
across  the  Tennessee  River  near  Chattanooga/'  giving  the  said  com- 
pany more  time  in  which  to  begin  and  complete  said  bridge. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assemhledy  That    Bridge  aorou 
section  five  of  an  Act  entitled  "An  Act  to  authorize  the  J^^JJJ^^^®' 
Chattanooga  Western  Bailway  Company  to  construct  axenn.       ******* 
bridge  across  the  Tennessee  River  near  Chattanooga,^   voL28,p.8o. 
approved  January  twenty-seventh,  eighteen  hundred  and 
ninety-four,  be,  and  the  same  is  hereby,  amended  to  read 
as  follows: 

"  Sec,  5.  That  the  right  to  alter,  amend,  or  repeal  this  fo?^itJiStoS 
Act  is  hereby  expressly  reserved;  and  any  alterations  or 
changes  that  may  be  required  by  Congress  in  the  bridge 
constructed  under  this  Act,  or  its  entire  removal,  shall  be 
made  by  the  corporation  owning  or  controlling  the  same  at 
its  own  expense.  Furthermore,  if  the  construction  of  said 
bridge  shall  not  be  commenced  before  January  first,  eight- 
een hundred  and  ninety-eight,  and  completed  before  Janu- 
ary first,  nineteen  hundred  and  one,  all  privileges  conferred 
hereby  and  this  Act  shall  become  null  and  void." 

Approved,  February  17, 1897. 

BNa  97 262 
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Febrtuirvi7,i897.     CHAP.  243. — ^An  Act  To  amend  an  act  authorising  the  West  Brad- 

dock  Bridge  Company  to  constmct  a  bridge  over  the  Monongaheli 

River  from  the  borough  of  Rankin  to  Mifflin  Township. 

Be  it  enacted  by  the  Senate  and  Home  of  Eepresentatire$  of 
Bridg©  McrwMthe  United  States  of  America  in  Congress  a^senihledj  That 
Ri?"r**Affe*hM*®^*^'^"  eight  of  ail  Act  to  authorize  the  West  Braddock 
counly.  r«*^  *"*^  Bridge  Compawy  to  construct  a  bridge  over  the  Mononga- 
voi.  28.  p.  58,    jjg] j^  River  from  the  borough  of  Baukin  to  Miffliu  Township, 
approved  April  twenty-first,  eighteen  hundred  and  ninety- 
four,  be,  and  the  same  is  hereby,  amended  so  as  to  read  as 
follows: 
Tim©ext4?nde<i     "8ec.  8.  That  this  Act  shall  be  null  and  void  if  actaal 
^'*'^"'*"''^'**"  construction  of  the  bridge  authorized  to  be  built  be  not 
commenced  and  complete  within  one  year  fix>m  the  date 
of  the  approval  of  the  plans  of  said  bridge  by  the  Secretary 
of  War,  and  the  authority  to  construct  said  bridge  in  ac- 
cordance with  said  plans  is  hereby  extended  and  confirmed 
in  accordance  with  the  provisions  of  said  original  Act  as 
hereby  amended.^' 

Approved,  February  17, 1897. 


February  17.1897.     CHAP.  244. — An  Act  Relating  to  the  improvement  of  East45hest<^r 
'  Creek,  State  of  New  York. 

Eastchi^Rter     Bc  it  inactcd  by  tlie  Senate  and  House  of  Representatively  of 

York*^'    ^^"^fhe  United  States  of  America  in  Congress  assembled^  That 

Exii«nditur©of  the  Secretary  of  War  be,  and  he  is  hereby,  antliorized,  in 

iSjnro?hrK"*^°^*''^his  discretion,  to  expend  the  whole  or  any  portion  of  auy 

vli  »  ^'  216    ^  ppropria tion  heretofore  made  for  the  improvement  of  East- 

•^*     '  cheater  Greek,  in  the  State  of  New  York,  in  accordauce 

with  the  surveys  and  report  for^  such  improvement,  upon 

that  portion  of  the  improvement  included  in  recent  surveys 

extending  the  improvement  to  the  head  of  tide  water. 

Approved,  February  17, 1897. 


rebruarjl9,i8»7.  CHAP.  265. — An  Act  Making  appropriations  for  the  legislative, 
exrcntivo,  and  judicial  expenses  of  the  Government  for  the  fiscal  year 
ending  June  thirtieth,  eighteen  hundred  and  ninety-eighty  and  for 
other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 

©cutnc.^!ndTmu-  ^^^  United  States  of  America  in  Congress  assembled^  That 

ciai  expenses  ap- the  followiug  sums  bc,  aud  thc  same  are  hereby,  appropri 

propnations.      atcd,  out  of  aiiy  luoiiey  in  the  Treasury  not  otherwise 

appropriated,  in  full  compensation  for  the  service  of  the 

fiscal  year  ending  June  thirtieth,  eighteen  hundred  and 

ninety  eight,  for  the  objects  hereinafter  expressed,  namely: 

•  •  •  #  • 

War     Depart.  WAR    DEPARTMENT. 

mcnt. 

*  •  •  •  • 

Engineer  Ottito.       OFFICE  OF  THE  OHIEF  OF    ENGU^BBBS:    For  cWef  ClCPk, 

two  thousand  dollars;  four  clerks  of  class  four;  two  clerks 
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of  class  three;  two  clerks  of  class  two;  three  clerks  of  class 
oDe;  ODC  clerk,  one  thousand  dollars;  one  assistant  mes- 
senger; and  two  laborers;  in  all,  twenty-one  thousand  eight 
hundred  and  forty  dollars. 

And.  the  services  of  skilled  draftsmen,  civil  engineers,  Dnftomen,eto. 
and  such  other  services  as  the  Secretary  of  War  may  deem 
necessary,  may  be  employed  only  in  the  office  of  the  Chief 
of  Engineers  to  carry  into  effect  the  various  appropriations 
for  rivers  and  harbors,  fortifications,  and  surveys  to  be  paid 
from  such  appropriations:  Provided^  That  the  expenditures 
on  this  account  for  the  fiscal  year  ending  June  thirtieth, 
eighteen  hundred  and  ninety-eight,  shall  not  exceed  seventy- 
two  thousand  dollars;  and  that  the  Secretary  of  War  shsdl 
each  year,  in  the  annual  estimates,  report  to  Congress  the 
number  of  persons  so  employed  and  the  amount  paid  to 
each. 


ProviMO, 
Limit,  etc 


PUBLIC   BUILDINGS  AND   GROUNDS. 


Pablio    band- 
ings and  grounds 


Watchmen. 


Office  of  public  buildings  and  grounds  :  For  one   cierk,  mMM»n 
clerk,  one  thousand  six  hundred  dolliirs;  one  messenger;*®''*^' 
public  gardener,  one  thousand  eight  hundred  dollars;  in  all, 
four  thousand  two  hundred  and  forty  dollars. 

For  overseers,  draftsmen,  foremen,  gardeners,  mechanics,    overawjw,  etc 
and  laborers  employed  in  the  public  grounds,  twenty-eight 
thousand  dollars. 

For  day  watchmen  as  follows:  One  in  Franklin  Park; 
one  in  Lafayette  Park;  two  in  Smithsonian  Grounds;  one 
in  Judiciary  Park;  one  In  Lincoln  Park  and  adjacent  res- 
ervations; one  at  Iowa  Circle;  one  at  Thomas  Circle  and 
neighboring  reservations;  one  at  Washington  Circle  and 
neighboring  reservations;  one  at  Dupont  Circle  and  neigh- 
boring reservations;  one  at  McPherson  and  Farragut 
parks;  one  at  Stanton  Park  and  neighboring  reservations; 
two  at  Henry  and  Seaton  parks  and  reservations  east  of 
Botanic  Garden ;  one  at  Mount  Vernon  Park  and  adjacent 
reservations;  one  for  the  greenhouses  and  nursery;  one  at 
grounds  south  of  Executive  Mansion ;  one  at  Garfield  Park; 
eighteen  in  all,  at  six  hundred  and  sixty  dollars  each, 
eleven  thousand  eight  hundred  and  eighty  dollars. 

For  night  watchmen  as  follows:  Two  in  Smithsonian 
Grounds;  onein  Judiciary  Park;  one  in  Henry  and  Seaton 
parks  and  reservations  east  of  Botanic  Garden ;  and  one 
in  Garfield  Park;  five  in  all,  at  seven  hundred  and  twenty 
dollars  each,  three  thousand  six  hundred  dollars. 

For  watchman  for  the  care  of  the  monument  and  dock 
at  Wakefield,  Virginia,  the  birthplace  of  Washington, 
three  hundred  dollars. 

For  contingent  and  incidental  expenses,  five  hundred  ^2Jj*°«®"*  ®^* 
dollars. 


Wakefield,  Va. 


Approved,  February  19, 1897. 


\ 
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F.i.rujiix  MA'iOi.     CHAP.  243.— An  Aot  To  ainoiifl  an  act  :iiuhur      „t"  r^-rta'n.  .frnr 
a.M  k  liriilKi?  Company  to  ronstnut  a  ^  »""*:•' 
IJiviT  from  the  borouKl"  "f  Rankin  to  Miffl' 

Hi  M  enmted by  the SeHafe and      ^,,,^^,%^  aHHernhM,  TliAl 
»ri.iK'..  an..Hf/»f  Twi/crf  States  of  America    ^ted  or  commissioned  to l)e 

K;:;.VAil.^h;:.;;-f  *:^»«"  J^}^^'^  ^^  •!"  ^""^^    ervlce  during  the  warol  tW 
co..n.x  iM      ■  Bridge  Company  to  const  ect  to  the  mustering  regulations 
X  oi  .8. ,..  ;o<.    i,,.,.^  uiver  from  the  horr  ^^^^^^^^.^  ^f  ^lie  vohiuteer  servict 
approved  April  tvent  ^-^^^^  ^^  ^i^^^  been  mustereil  into 
tbur,  l>e,  and  the  sh  ^^j^^^^  States  iu  the  grade  nanunl  in  liis 
tolh»w8:  .timmission  from  the  date  from  whirU  he 

fJi:::::^:^  "  ^,^^'  S-  ^^"^ .  «"(ier  and  by  the  terms  of  his  said  appoint 
construction  ^^i^^^  whetlicr  the  same  was  aetually  re«-eived 
commeucer  ^^  .jud  giiall  be  entitled  topay,  emoUinieiit.s.auil 
r  vif  *^'  .//.ntually  mustered  at  that  date:  /Vur/Jt-rf/rbat 
of  \V  ar  .  ^^^^  fYom  which  he  was  to  take  rank  by  the  terms  of 
cord»»  y,|^,jK)intment  or  commission  there  was  a  vacaufv  to 
J^  '      The  could  be  so  api)ointed  or  commissioned,  and  his 


*       ':]f/.-i/'<2  ^i>^^  either  bi*en  recruited  to  the  minimum  nuiiibor 

•'tf^'  by  law  and  the  regulations  of  the  War  Department, 

%Ad  been  assigned  to  duty  in  the  field,  and  that  be  was 


^rnally  i)erforining  the  duties  of  the  grade  to  which  be  wjis 
Fcbruarv  ^  apiK)inted  or  commissioned ;  or  if  not  so  performing  siioh 

jHties,  then  he  shall  be  held  and  considered  to  have  been 

^^  mastered  into  service  and  to  be  entitled  t<i  the  benefits  of 

cr''  snch  muster  from  8iu?h  time  after  the  date  of  rank  given  in 

Y'  his  commission  as  he  may  have  actually  entered  upon  siuh 

^^   of  dnties:  Provided  further  ^  That  any  person  htdd  as  a  pris- 

jjj5iw«*-  oner  of  war,  or  who  may  have  been  absent  by  reason  of 

wounds,  or  in  hospital  by  reason  of  disability  received  iu 

the  service  in  the  line  of  duty,  at  the  date  of  issue  oi  bis 

appointment  or  commission,  if  a  vacancy  existed  fur  liin)  iu 

the  grade  to  wliich  so  appointed  or  commissioned,  sball  he 

entitled  to  nil  the  benefits  to  which  he  wouhl  have  been 

entitled  under  this  Act  if  he  had  been  actually  peribrniinf: 

the  duties  of  tlie  grade  to  which  he  was  appointed  or  mm- 

Wmitatiim.      missioned  at  said  date:   Provided  further^  That  this  Aot 

shall  be  construed  to  apply  only  in  those  cases  where  the 

commission  bears  date  prior  to  June  twentieth,  eighteen 

hundred  and  sixty-three,  or  after  that  date  when  the  cuni- 

mands  of  the  persons  ap[)ointed  or  commissioned  were  not 

bfelow  the  minimum  number  required  by  then  existing  biws 

Deduction    of  and  regulations:  And  provided  further  j  That  the  jmy  and 

pay  received.      alb)wances  actually  received  for  the  period  covered  by  tlie 

recognition  exteiuled  under  tbis  Act  shall  be  deducteirfrom 
tlic  sums  otherwise  to  be  paid  thereunder. 
AUowAnie   to     Sec*.  2.  That  the  heirs  or  legal  reju'esentatives  of  any 
heirt.  person  whose  muster  into  service  sball  be  recrognized  anil 

established  under  the  terms  of  tbis  Act  shall  be  entitled 
to  receive  the  arrears  of  pay  and  emoluments  due,  and  the 
pension,  if  any,  authorized  by  law,  for  the  grade  to  which 
recognition  sball  be  so  extended. 
^^No  iiedmtions  8ec.  l\,  Tluit  tlic  pay  aiid  allowances  of  any  rank  or 
fomcJdV^'"*  ***'•  grade  paid  to  and  received  by  any  military  or  naval  olHcer 
in  good  faith  for  services  actually  performed  by  such  ofticer 
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in  such  rank  or  grade  during  the  war  of  the  rebellion,  other 
than  as  directed  in  the  fourth  proviso  of  the  first  section 
of  this  Act,  shall  not  be  charged  to  or  recovered  back  from 
such  officer  because  of  any  defect  in  the  title  of  such  officer 
to  the  office,  rank,  or  grade  in  which  such  services  were  so 
actually  performed. 

Sec.  4.  That  all  acts  and  parts  of  acts  inconsistent  with    Repeal,  eto. 
the  provisions  of  this  Act  be,  and  the  same  are  hereby, 
repealed. 

Approved,  February  24, 1897. 


316. — An  Act  To  prevent  the  purchasing  of  or  specalatin^  F6bnuT725,ia97. 
*n  claims  against  the  the  Federal  Government  by  United  States  officers. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives    United  sutM 
of  the  United  States  of  America  in  Congress  assemhledj  That  ^^^ih^se  of 
it  shall  hereafter  be  unlawful  for  any  United  States  mar-  ^Jj^?  '"ImSS; 
shal  or  deputy  marshal,  or  any  clerk  or  deputy  clerk  of  p^idb^. 
any  court  of  the  United  States  or  of  any  Territory  thereof, 
or  any  United  States  attorney  or  assistant  attorney,  or  any 
United  States  judge,  or  United  States  commissioner,  or 
other  person  holding  any  office,  employment,  or  position  of 
trust  or  profit  under  the  Government  of  the  United  States 
to  purchase,  at  less  than  the  full  face  value  thereof,  either 
directly  or  indirectly,  any  claim  for  fee,  mileage,  or  expenses 
of  any  witness,  juror,  deputy  marshal,  or  of  any  other 
officer  of  court  whatsoever  against   the  United  States 
(rovernnient. 

Sec.  2.  That  any  person  who  shall  violate  this  Act  shall    ^enaitj, 
be  deemed  guilty  of  a  misdemeanor  and,  upon  conviction, 
shall  be  fined  not  exceeding  one  thousand  dollars. 

Approved,  February  25,  1897. 


CHAP.  317.— An  Act  To  authorize  the  construction  of  a  bridge  Febnury 25, 1897. 
over  the  Monongahela  River  from  the  city  of  MoKeesport  to  the  town- 
ship  of  Miftiin,  Allegheny  County,  Pennsylvania. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That    Mifflin  Bridge 
the  Mifflin  Bridge  Company,  a  corporation  duly  organized  bridffSonongZ 
under  the  laws  of  the  Commonwealth  of  Pennsylvania,  itsbeia  River.  He- 
successors,  lessees,  and  assigns,  be,  and  are  hereby,  author-  ^•**p<«^^^ 
ized  and  em])owered  to  construct,  maintain,  and  operate  a 
bridge  over  the  Monongahela  River  firom  a  point  in  the  city 
of  McKeesport,  Allegheny  County,  Pennsylvania,  between 
Market  and  Walnut  streets,  to  a  point  on  the  o])posite  side 
of  said  river  on  the  property  of  the  heirs  of  Colonel  Wil- 
liam Neal,  in  Mifflin  Township,  said  county. 

Sec.  2.  That  said  bridge  may  be  constructed  to  provide    street  nuiway, 
for  the  passage  of  street  cars,  wagons,  and  vehicles  of  all®**"^'^**^**- 
kinds,  and  for  the  transit  of  animals,  foot  passengers,  and 
of  commercial  travel  and  communication,  and  the  said  cor- 
poration may  charge  and  receive  reasonable  tolls  therefor. 
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u^^-  trcet^^  ^®  approved  by  the  Secretary  of  War:  Provided^  That 
raiiwi^  ^cSmpa-  any  streetcai  companies  desiring  the  nse  of  said  bridge 
"^^^  shall  have  and  be  entitled  to  eqaal  privileges  in  the  passage 

of  cars  over  the  same,  and  over  the  approaches  thereto, 
apon  the  payment  of  a  reasonable  compensation  for  such 
nse,  and  in  case  of  disagreement  as  to  the  terms  and  con- 
ditions of  such  use  all  matters  at  issue  shall  be  determiued 
by  the  Secretary  of  War  upon  proper  hearing  of  the  proofs 
and  allegations. 
Seo.  3.  That  any  bridge  built  under  this  Act  and  subject 
Lawful  strnc.  to  \ts  limitations  shall  be  a  lawful  structure  and  shall  be 
^ro^an     P<*^  jecoguized  and  known  as  a  post  route,  and  it  shall  enjoy 

the  rights  and  privileges  of  other  post  roads  in  the  United 

Pr99iM.        States:  Provided^  That  the  United  States  may  construct  a 

gi^b.**^  tele.  j^Qg^^i  telegraph  over  said  bridge  without  charge  therefor: 

And  provided  also.  That  the  said  Mifflin  Bridge  Company 
shall  not  commence  the  construction  of  its  bridge,  bridge 
piers,  abutments,  causeways,  and  other  works  over  or  in 
said  Monougahela  River  until  the  location  and  plan  of  same 
snbmiaaion  of  shall  havc  bccu  Submitted  to  and  approved  by  the  Secretary 
^^^  of  War. 

Sec.  4.  That  any  bridge  authorized  to  be  constructed 
under  this  Act  shall  be  located  and  built  under  and  subject 
to  such  regulations  for  the  security  of  the  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to 
secure  that  object  the  said  company  or  corporation  shall 
Secretary  of  submit  to  the  Said  Secretary  of  War  for  his  examination 
pun«,*et^.'*^"*^*^  ^^^  approval  a  design  and  drawing  of  the  bridge  and  a 

map  of  the  location,  giving  for  the  space  of  one-half  mile 
above  and  one-half  mile  below  the  proi)08ed  location  the 
high  and  low  water  lines  upon  the  banks  of  the  river,  the 
direction  and  strength  of  the  currents  at  high  and  low 
water,  with  the  soundings  accurately  showing  the  bed  of 
the  stream  and  the  location  of  any  other  bridge  or  bridges, 
such  map  to  be  sufficiently  in  detail  to  enable  the  Secretary 
of  War  to  judge  of  the  proper  location  of  said  bridge,  and 
shall  furnish  such  other  information  as  may  be  required 
for  the  full  and  satisfactory  understanding  of  the  subject 
And  until  the  said  plan  and  location  of  the  bridge  are 
approved  by  the  Secretary  of  War  the  bridge  shall  not  be 
Changes.        couimenccd  or  built.    And  should  any  change  be  made  in 
the  plan  of  said  bridge  during  the  progress  of  its  construc- 
tion, such  change  shall  be  submitted  for  the  approval  of 
chan^ei  a  an  *^®  Secretary  of  War :  Provided^  That  the  channel  span  of 
anne  apan.  ^^^^  bridge  sliall  uot  bc  Icss  than  five  hundred  feet  in 
length  ill  the  clear,  and  the  clear  height  of  the  superstruc- 
ture shall  not  be  less  than  fifty-three  feet  above  the  level 
of  the  water  at  pool  full  in  said  river. 
^w»  to  navi.     Sec.  5.  That  said  bridge  herein  authorized  to  be  cou- 
^    **°*  structed  shall  be  so  kept  and  managed  at  all  times  as  to 

afford  proper  means  and  ways  for  the  passage  of  vessels, 
barges,  or  rafts,  both  by  day  and  by  night.  And  there 
shall  be  displayed  on  said  bridge,  by  the  owners  thereof. 
Lighto,etc.  fi-Quj  sunset  to  sunrise,  such  lights  and  other  signals  as  the 
changea.  Light  House  Board  may  prescribe.  And  such  changes 
shall  bft  vnaA^  tto\vi  t\\w^  ^>  \\vck^  v\\  tha  ^xmatruction  of  said 
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bridge  as  the  Secretary  of  War  may  direct,  at  the  expense 
of  said  bridge  company,  in  order  the  more  effectually  to 
preserve  the  free  navigation  of  said  river. 

Sec.  6.  That  this  Act  shall  be  null  and  void  if  actual 
construction  of  the  bridge  herein  authorized  be  not  com-  Commencement 
menced  within  one  year  and  completed  within  three  years  "'"^  ^'^^^p^®*^*'"* 
from  the  date  of  tlie  approval  of  this  Act. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  Act    Amendment, 
is  hereby  expressly  reserved.  ®**^ 

Approved,  February  25,  1897. 


CHAP.  333. — An  Act  To  provide  for  closing  the  orevasse  in  Pass  a  February 26, 1897. 
Loutre,  ouo  of  the  outlets  of  tlie  Mississippi  Kiver.  *- 

Be  it  enacted  by  the  Senate  and  Souse  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled.  That 
the  sum  of  two  hundred  and  fifty  thousand  dollars,  or  so 
much  thereof  as  may  bo  necessary,  be,  and  ii^  hereby,  appro-  for^JP^E''"^?^" 
priated,  out  of  any  money  in  the  Treasury  not  otherwise  vwee*in"f»a«8^ft 
appropriated,  to  close  the  crevasse  in  Pass  a  Loutre  of  the^"*"*- 
Mississippi  River,  to  be  expended  under  the  direction  and    Mi^B»i8sippi 
acctordiug  to  the  plans  and  specifications  of  the  Secretary 
of  War. 

Sec.  2.  That  nothing  herein  contained  shall  be  held  or 
construed  to  destroy  or  impair  any  right  or  rights  of  the 
United  States  arising  under  the  Acts  of  March   third, 
eighteen  hundred  and  seventy-five,  June  nineteenth,  eight- 
een hundred  and  seventy  eight,  and  March  third,  eighteen 
hundred  and  seventy-nine,  containing  the  contract  or  con- j^^^^'^**^*^^ 
tracts  between  James  B.  Eads  and  such  persons  as  might  not  impaired, 
become  associated  with  him  and  the  United  States,  or  to  v^.^wl^pp.' IS,' 
release  the  legal  representatives  of  said  James  B.  Eads  or  376. 
other  persons  associated  with  him,  jointly  or  severally,  from 
any  obligation,  expressed  or  implied,  arising  under  and 
from  said  Acts  or  other  Acts  pertaining  thereto:  Provided,    uS^u-  of  ea- 
That  nothing  herein  contained  shall  be  held  or  construed  tate of  jamcB  b. 
to  release  in  anywise  the  executors  of  the  estate  of  James  ^^^^^y^g^^ 
B.  Eads  as  such  executors,  or  the  associates  of  said  James  erai. 
B.  Eads,  jointly  or  seveially,  in  whole  or  in  part,  from  any  xvUbhcS.  ^ 
liability  which  now  exists,  if  any  such  liability  does  exist, 
for  a  failure  to  close  said  Pass  a  Loutre  crevasse,  and  the 
question  of  such  liability  shall  be  referred  to  the  Attorney- 
General  for  his  decision;  and  should  the  decision  of  the 
Attorney-Cieneral,  after  a  full  hearing  to  both  parties,  be 
to  the  effect  that  the  responsibility  for  the  closing  of  the 
said  Pass  a  Loutre  crevasse  rests  upon  the  executors  of  the 
estate  of  James  B.  Eads  as  such  executors,  and  the  asso- 
ciates of  the  said  .lames  B.  Eads,  jointly  or  severally,  under 
existing  laws,  then  upon   the  completion   of  the  twenty 
years'  contract  for  the  maintenance  of  the  channel  in  South 
Pass  outlet  of  the  Mississippi  River,  as  the  same  now  exists, 
the  Secretary  of  War  shall  withhold  so  much  of  the  money 
then  to  be  paid  to  the  executors  of  the  estate  of  James  B, 
Eads  as  such  executors^  or  to  the  associates  of  the  said 
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Jaines  B.  Eads,  jointly  or  severally,  as  sball  have  been 
exi>ended  under  the  authority  of  this  Act,  nntil  the  same 
.shall  be  judicially  or  otherwise  legally  determined  in  favor 
of  such  executors  as  such  executors,  or  said  associates  of 
James  B.  Eads,  jointly  or  severally. 

Approved,  February  26, 1897. 


February 26, 1W7.  CHAP.  334. — ^An  Act  To  anthoriise  the  Montgomery,  Hayneyille 
and  Camden  Kailrund  Ccuupauy  to  construot  and  maintain  a  bridin 
acrosH  the  Alabama  River  between  Lower  Peachtree  and  Prairie  Blai^ 
Alabama. 

Be  it  enacted  by  the  Senate  and  House  o/Bepresent4Uive»of 

Montgomery.  t/i€  United  States  of  America  in  Congress  a4fsembled,  Th^t 

S^d^iuiii^d  the  MontgODiery,  Hayneville  and  Camdeit  Railroad  Com- 

^id^^iubama  P^^^'  ^  corporatiou  created  and  existing  under  an  act  of 

RWe?  Alabama*  the  'general  assembly  of  the  State  of  Alabama,  be,  and  is 

hereby,  authonzed  to  construct  and  maintain  a  railroad 

bridge,  for  the  passage  of  railway  engines  and  cars  across 

Location.        the  Alabama  Kiver  at  such  point  as  may  be  selected  by 

such  comi)any,  between  Lower  Peachtree  and  Prairie  Bluff, 

in  the  State  of  Alab<ama,  said  bridge  to  be  so  constructed 

as  not  to  obstruct  the  navigation  of  said  river  and  to  be 

PrwUot.        provided  with  a  suitable  draw:  Provided^  That  any  bridge 

tan?^and*po8t^^"'*^^^^^®^^  undor  this  Act  and  according  to  its  limitations 
route.  ^  shall  be  a  lawful  structure,  and  shall  be  known  and  recog- 

nized as  a  i)ost  route,  and  the  same  is  hereby  declared  to 
be  a  post  route,  and  tlie  United  States  shall  have  the  right 
Postal  tele,  of  Way  for  a  i>o8tal  telegraph  across  said  bridge:  Frov^ed 
K^J-  ^    other  ^^^'  That  all  railroad  companies  desiring  the  use  of  said 
comiMtniM.^  ^^  bridge  shall  have  and  be  entitled  to  equal  rights  and  priv- 
ileges relative  to  the  passage  of  railway  trains  or  cars  over 
the  same,  and  over  the  approaches  thereto,  upon  payment  of 
Compensation.  ^  rcasouablecompensatiou  for  such  use;  and  in  case  of  any 
disagreement  between  the  parties  in  regard  to  the  terms 
of  such  use  or  the  sums  to  be  paid  all  matters  at  issue 
shall  be  determined  by  the  Secretary  of  War  upon  hearing 
the  allegations  and  proofs  submitted  to  him. 

waJ^to^a'^^ve  ®^^*  "'*'  ^^^^^^  ^^^  bridge  authorizcd  to  be  constructed 
piuns.et^'*'*'^'*^  under  this  Act  shall  be  located  and  built  under  and  sub- 
ject to  such  regulations  for  the  security  of  the  navigation 
of  said  river  as  the  Secretary  of  War  shall  prescribe;  and 
the  said  company  or  corporation  shall  submit  to  the  Secre- 
tary of  War,  for  his  examination  and  approval,  a  design 
and  drawing  of  the  proi)Osed  bridge  and  a  map  of  the  loca- 
tion, giving  for  the  space  of  one-half  mile  above  and  one- 
half  mile  below  the  i)roposed  location  the  topography  of 
the  banks  of  the  river,  the  shore  lines  at  high  and  low 
water,  the  direction  and  strength  of  the  currents,  and  the 
soundings,  accurately  showing  the  bed  of  the  stream,  and 
shall  furnish  such  other  information  as  may  be  required 
for  a  full  and  satisfactory  understanding  of  the  subject;  and 
until  the  said  plan  and  location  of  the  bridge  are  approved 
by  the  Secretary  of  War  no  work  upon  the  bridge  shall  be 
commeuced^aixd  ^\iov\\d  ^\\^  e.Viia.u^e  b^  made  in  the  plan  of 
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said  bridge  daring  the  progress  of  constmctiou  such  change 
shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  3.  That  Congress  reserves  the  right  to  alter,  amend,    Amendm«nt, 
or  rei)eal  this  Act  at  any  time,  and  that  if  at  any  time^ 
navigation  of  said  river  shall  in  any  manner  be  obstructed 
or  impaired  by  the  said  bridge  the  Secretary  of  War  shall 
have  authority,  and  it  shall  be  his  duty,  to  require  the 
said  bridge  company  to  alter  and  change  the  said  bridge,    ciianges. 
at  its  own  expense,  in  such  manner  as  may  be  proper  to 
secure  free  and  complete  navigation  without  impediment. 

Sec.  4.  That  the  draw  provided  for  the  bridge  herein    ^'»^- 
authorized  to  be  constructed  shall  be  opened  promptly, 
upon  reasonable  signal,  for  the  passing  of  boats;  and  said    l*«^»*«»«*«- 
company  or  corporation  shall  maintain,  at  its  own  expense, 
from  sunset  to  sunrise,  such  lights  or  other  signals  on  said 
bridge  as  the  Light- House  Board  shall  prescribe. 

Sec.  5.  That  all  telephone  and  telegraph  companies,  T«i«g»p»>  «d 

iiii-  ^1  i»i_A  1         ••■!  •       j.i_         _       v©i©plioD6  linos* 

shall  be  granted  equal  rights  and  pnvileges  in  the  con- 
struction and  operation  of  their  lines  across  said  bridge:    comm< 
and  if  actual  construction  of  the  bridge  herein  authorized  ment  and 
shall  not  be  commenced  within  one  year  from  the  passage  ^^***^' 
of  this  Act,  and  be  completed  within  three  years  from 
same  date,  the  riglits  and  privileges  hereby  granted  shall 
cease  and  be  determined. 

Approved,  February  26,  1897. 


ence- 
com- 


CHAP.  357.— An  Act  To  authorize  the  construction  and  mainte-    March  2, 1897. 
nance  of  a  bridge  across  the  Saint  Lawrence  River.  ~ 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled^  That  the  y^?^^^^"®^ 
Northern  New  York  Eailroad  Company,  a  corporation  or-  company   may 
ganized  and  created  under  and  by  virtue  of  the  laws  of  the^^*^^j5j,J^* 
State  of  New  York,  or  such  railway  or  bridge  company  now  Hogamburg,  n! 
or  hereafter  incorporated  under  the  laws  of  said  State  or  of  ^* 
the  Dominion  of  Canada  as  the  said  Northern  New  York 
Kailroad  Company  or  its  assigns  may  unite  with,  be,  and  it 
hereby  is,  authorized  and  empowered  to  construct,  own, 
maintain,  and  operate  a  bridge  and  approaches  thereto 
across  the  Saint  Lawrence  Kiver,  from  a  point  on  the  right 
or  southerly  bank  thereof  at  or  near  the  village  of  Hogans- 
burg,  in  the  county  of  Franklin,  in  the  State  of  New  York, 
to  a  point  on  the  Island  of  Cornwall  near  the  town  of  Corn- 
wall, in  the  county  of  Cornwall  and  Stormont,  Province  of 
Ontario,  in  the  Dominion  of  Canada,  at  such  point  as  may 
be  most  convenient  to  said  corporation  to  unite  and  con- 
noct  the  railroad  built  or  to  be  built  by  it  in  the  said  State 
of  New  York  with  any  railroad  or  bridge  that  may  be  con-    Railway,  etc.. 
structed  by  any  i)erson  or  corporation  in  the  said  Dominion      **** 
of  Canada.     Said  bridge  shall  be  constructed  to  provide  for 
the  i)as8age  of  railway  trains  and,  at  the  option  of  the  said 
corporation,  may  be  used  for  the  passage  of  vehicles,  ani- 
mals, and  foot  passengers  upon  such  reasonable  rates  of 
toll  as  may  be  fixed  and  from  time  to  time  revised  by  the  toil 
Secretary  of  War  of  the  United  S\a\;^.    ^WAXifA^j^^V^ss^ 
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Lnwruixnir^  completed  stmll  be  deemed  and  tAfa 

mril."'    '"  ture,and  sliiiU  be  recofiiiized  and  ki 

cm''"tofCin  '''*  United  States  mails:  Prortrfed 

•ii«.  "^      *    strnction  of  the  said  bridge  shall  I 

rei]ai8ite  authority  therefor  shall  bt 

eminent  of  the  Dominion  of  Canadi 

w«"*«opm«     Skc.  2.  That  the  bridge  herein  pr 

tianmef-     '    jecttn  its  location,  plan,  and  constrt 

of  Ihe  Secretary  of  War  of  the  Uiii 

plans  and  specifications  relative  tin 

for  approval;  and  nntil  the  said  lo 

stractioD  of  said  bridge  hereby  atttli 

are  approved  by  the  Secretary  of 

shall  not  be  commenced  or  bnUt;  i 

made  in  the  plan  of  such  bridge  dai 

Etrnctioii  or  after  comjiletion  therec 

and  with  the  approval  of  the  Seci 

MvKlwS*'** *»'»"*■    Tliesaid  bridgeshall  beso 

as  not  to  obstruct  the  navigation 

the  river.    The  said  company  shall 

of  War,  for  his  examination  and  a] 

said  bridge  and  piers,  together  wit 

showing  for  the  space  of  at  least  i 

mile  above  the  proposed  location 

banks  of  the  i  iver,  the  shore  lines 

the  location  of  the  channel,  togethe 

strength  of  the  cnrrent  at  onliuai 

and  the  soundings  of  the  river  bed 

further  information  as  may  be  requ 

Lifhu.  War  for  a  full  understanding  of  t 

ration  owning  or  operating  the  sail 

at  its  own  expense,  from  sunset  to 

other  signals  thereupon  as  the  Uni 

Board  may  require. 

Cm  by  oiiiw     Seo.  3.  Thftt  all  railway  compai 

cumiwii  B».         g^jj  liridge  shall  have  and  be  enti 

privileges  in  the  passage  of  the  sai 

machiueiy  and  fixtures  thereof,  ii 

Term*.  thereto,  iiiider  and  upon  such  term 

to  time  agreed  upon  between  such 

the  persons  or  corporation  ownin| 

bridge,  and  in  case  they  shall  not 

then  a\wu  such  terms  and  conditio 

by  the  district  court  of  the  TJnit*'d 

district  of  New  York,  after  hearl 

jHOofs  of  the  i)arties  in  duo  form  pi 

construction  of  the  bridge  herein  i 

meiiced  within  one  year  and  compl 

from  tlie  date  of  approval  hereof. 

^  An.enflTiiB.,1.     ^KC.  .'>.  That  tlic  right  to  alter,  ai 

Kamav-ti.        is  hereby  expressly  reserved;  and  I 

entire  n^moval  of  the  bridge  cons 

visions  of  this  Act,  nt  the  cxpenst 

whenever  Congress  shall  decide  tl 

require  it,  is  also  exvirossly  reservei 

ApproveiV,  TAarcXi  'i,  \4'A1. 
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CHAP.  362. — An  Act  Making  appropriations  for  the  support  of  the    March  2, 1897. 
Army  for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and 
ninety -eight. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled^  That  the  ^^^J,  ^^^^' 
following  sums  be,  and  they  are  hereby,  appropriated,  out  of  ^'^ 
any  money  in  the  Treasury  not  otherwise  appropriated,  for 
the  support  of  the  Army  for  the  year  ending  June  thirtieth, 
eighteen  hundred  and  ninety-eight: 


FOB  PAT  OF  THE  GENERAL  STAFF.  Gonena  staff. 

•  •  •  •  •  «  -«     . 

Corpa  of  Bngi* 

The  Corps  of  Engineers  :  For  pay  of  officers  in  the  »»<«• 
Corps  of  Engineers,  as  now  authorized  and  provided  by 
law,  two  hundred  and  thirty-nine  thousand  five  hundred 

dollars;  Longevity 

For  additional  pay  to  such  gfficers  for  length  of  service, 
to  be  paid  with  their  current  monthly  pay,  seventy-one 
thousand  eight  hundred  and  fifty  dollars; 

In  all,  three  hundred  and  eleven  thousand  three  hundred 
and  fifty  dollars. 

•  •  •  '  •  • 

Additional  pay  to  officer  in  charge  of  public  buildings  and  pubiuj  bniwinmi 
grounds  at  Washington,  District  of  Columbia,  in  addition  ^^  «™°*^"'  ^• 
to  pay  as  major,  one  thousand  dollars. 

•  *  •  •  •  Engineer    De- 

partment. 
ENGINEER  DEPARTMENT. 

Engineer  Depot  at  Willets  Point,  New  York:  incidental  ex. 
For  incidental  expenses  of  the  depot,  including  fuel,  lights,  i**°»®*- 
chemicals,  stationery,  hardware,  extra-duty  pay  to  soldiers 
necessarily  employed  for  periods  not  less  than  ten  days  as 
artificers  on  work  in  addition  to  and  not  strictly  in  the  line 
of  their  military  duties,  such  as  carpenters,  blacksmiths, 
draftsmen,  printers,  lithographers,  photographers,  engine 
drivers,  teamsters,  wheelwrights,  masons,  machinists, 
painters,  overseers,  laborers,  repairs  of,  and  for  materials 
to  repair,  public  buildings,  machinery,  and  unforeseen  ex- 
penses, live  thousand  dollars; 

For  the  purchase  of  material  for  use  of  United  States   Materials. 
Engineer  School  and  for  instruction  of  engineer  troops  at 
Willets  Point  in  their  special  duties  as  sappers  and  miners; 
for  land  and  submarine  mines,  pontoniers,  torpedo  driU, 
.md  signaling,  one  thousand  five  hundred  dollars; 

For  purchiise  and  repair  of  instruments,  to  be  issued  to   inetraments. 
officers  of  the  Corps  of  Engineers  and  to  officers  detailed 
and  on  duty  as  acting  engineer  officers,  for  use  on  public 
works  and  surveys,  three  thousand  dollars; 

Library  of  the  United  States  Engineer  School:   Library. 
For  purchase  and  binding  of  professional  works  of  recent 
date  treating  of  military  and  civil  engineering  and  kindred 
scientific  subjects,  five  hundred  dollars; 

In  all,  ten  thousand  dollars. 

•  •  •  •  • 

Approved,  March  2, 1801 . 
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>fa  t,  INT.  CHAP.  373.— All  Act  To  amrnd  an  Act 
JM  the  MontKHmeiT  liriilfi^  Company  t« 
bridge  arro»»  tli<' Alabama  River  near  tl: 
bania,"  approved  Haiefa  flrat,  eight«cn  hn 


Be  it  enacted  by  the  Senate  and  1 

Briai[eaT*ro/tA«  United  States  of  America  in  ( 

ionVi*  ni«  *v'  section  six  of  an  Act  approved  Ha 

Ala.  '  dred  and  ninety-three,  to  authorize 

voLtT,p.si«.   Company  t©  coostract  and  mainti 

Alabama  Biver  near  Montgomery 

hereby,  amended  to  read  aa  foltowF 

.t??J't/S™:     "Sec.  6.  That  all  telephone  an 

tasdcd.  sliatl  be  granted  eqnal  rights  ant 

stniction  and  operation  of  their  lii 

and  if  actual  construction  of  the  b 

shall  not  be  commenced  within  oqi 

eighteen   hundred  and  iiinety-se^ 

within  three  years  from  same  datt 

leges  hereby  granted  shall  cease  ai 

Approved,  March  3, 1897. 


Be  it  enacted  by  the  Senate  and  Ho 

DUtrietof  Col-  the  United  States  of  America  in  Cow, 

""otomw:  Pirk  entire  area  formerly  known  as  the  '. 

r'*i"'''th  'i?' being  reclaimed,  together  with  the 

t^^l-ut*.    "  the  s»mc  are  hereby,  made  and  decli 

the  name  of  the  Potomac  fark,  am 

need  as  a  park  for  the  recreation  an< 

Approved,  March  3, 1897. 


M«wh  !,  18»7,  CHAP.  Sai.— An  Aft  To  aiithorixo  t 
acroM  till'  Yiu.'o  River  at  or  lu-nr  tlie  ci 
County,  in  tlii-  Stat*  of  MJstiiiMippi. 

Be  it  enacted  hy  the  Senate  and  He 

Lrflorc  Connty  (Ae  United  States  of  America  in  C 

Mwlti^r.^crw-n-  the  board  of  supervisors  of  Letloi 

vDDd.Mii..        Qf  Mississippi,  be,  and  is  hereby,  i 

and  maintain  a  bridge  and  approa 

Yazoo  Itiver  at  or  within  five  milei 

wnemmncifootwood,  in  tlic  State  of  Mississippi 

""■  constructed  to  provide  for  tbe  j 

vehicles  uf  all  kinds,  animals,  foot 

Toll.  road  travel,  for  such  reasonable  i 

such  reasonable  rules  and  regitlatio 

by  said  board  of  sui»ervisors  and 

tary  of  War. 

L.*M  .tmr-     aBo.  L*.  Tl)at  any  britlge  built  nm 

STto.        ■™'t«  ita  limitations  shall  be  a  lawful 
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recognized  and  known  as  a  post  route,  apon  which  no 

charge  shall  be  made  for  the  transmission  over  the  same  of 

the  mails,  the  troops,  and  the  munitions  of  war  of  the 

United  States,  and  it  shall  enjoy  the  rights  and  privilege 

of  other  post  roads  in  the  United  States;  and  an  equal 

privilege  in  the  use  of  said  bridge  shall  be  granted  to  all 

telegraph  and  telephone  companies;  and  the  United  States 

shall  have  the  right  of  way  across  said  bridge  and  its    Postal  tei© 

approaches  for  postal  telegraph  purposes.  ^™^  * 

Sec.  3.  That  said  bridge  shall  be  constructed  as  a  wagon    i>»w8p«- 
bridge,  and  shall  contain  a  drawspan  giving  a  clear  open- 
ing of  a  width  to  be  determined  by  the  Secretary  of  War, 
which  drawspan  shall  be  maintained  over  the  main  channel 
of  the  river  at  an  accessible  and  navigable  point,  and  said 
bridge  other  than  the  drawspan  shall  be  at  right  angles  to 
the  current  of  the  river  at  high  water:  Provided ,,  That  said    ProvUot. 
draw  shall  be  opened  promptly  by  said  company  upon  rea-  opening cirai.«. 
sonable  signal  for  the  passage  of  boats  and  raits;  and  said 
board  of  supervisors  shall  maintain,  at  its  own  expense, 
from  sunset  to  sunrise,  such  lights  or  other  signals  on  said    Lights,  etc. 
bridge  as  the  Light- House  Board  shall  prescribe.   No  bridge    TTnobstmot  ed 
shall  be  erected  or  maintained  under  the  authority  of  this"^  s:»toii. 
Act  which  shall  at  any  time  unreasonably  obstruct  the  free 
navigation  of  said  river;  and  if  any  bridge  erected  under 
such  authority  shall,  in  the  opinion  of  the  Secretsiry  of  War, 
unreasonably  obstruct  such  navigation,  he  is  hereby  author- 
ized to  cause  the  entire  removal  thereof  or  such  change  or    changw. 
alteration  of  said  bridge  to  be  made  as  will  effectually  ob- 
viate such  obstruction,  and  all  such  alterations  shall  be 
made  and  all  such  obstructions  shall  be  removed  at  the  ex- 
]>ense  of  the  owner  or  owners  of  said  bridge;  and  in  case  of 
any  litigation  arising  from  any  obstruction  or  alleged  ob-    uugation. 
struction  to  the  free  navigation  of  said  river,  caused  or 
alleged  to  be  caused  by  said   bridge,  the  case  may  be 
brought  in  the  district  court  of  the  United  States  of  the 
State  of  Mississippi  in  whose  jurisdiction  any  portion  of 
said  obstruction  or  bridge  may  be  located :  Provided  further^  nofaffect^.**^* 
That  nothing  in  this  Act  shall  be  so  construed  as  to  re- 
peal or  modify  any  of  the  provisions  of  the  law  now  existing 
in  reference  to  the  protection  of  the  navigation  of  rivers,  or 
to  exempt  this  bridge  from  the  operations  of  the  same. 

Sec.  4.  That  any  bridge  authorized  to  be  constructed  ww*to*i*'rov6 
under  this  Act  shall  be  built  and  located  under  and  subject  pUns.eto!^^"'^ 
to  such  regulations  for  the  security  of  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure 
that  object  the  said  board  of  supervisors  shall  submit  to 
the  Secretary  of  War,  for  his  examination  and  approval,  a 
design  and  drawing  of  the  bridge  and  a  map  of  the  location, 
giving  for  the  space  of  one-half  mile  above  and  one-half 
mile  below  the  proposed  location  the  high  and  low  water 
lines  upon  the  banks  of  the  river,  the  direction  and  strength 
of  the  currents  at  low  and  at  high  water,  with  the  sound- 
ings accurately  showing  the  bed  of  the  stream,  and  the 
location  of  any  other  bridge  or  bridges,  such  map  to  be 
sufficiently  in  detail  to  enable  the  Secretary  of  War  to 
judge  of  the  proper  location  of  said  bridge,  and  shall  fiir- 
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nisb  such  other  iuforniation  as  may  be  reqaired  for  a  fall 
aud  satisfactory  auderstaiiding  of  the  sabject;  and  Qutil 
the  said  phiii  aud  location  of  the  bridge  are  approved  by 
the  Secretary  of  War  the  bridge  shall  not  be  coiDmeuced 
or  built,  and  should  any  change  be  made  in  the  plans  of 
said  bridge  during  the  progress  of  its  construction  such 
changes  shall  be  subject  to  the  approval  of  the  Secretary 
of  War. 
commeBce-     g^o.  5.  That  this  Act  shall  be  null  and  void  if  actual 

SStion"*    ***"  consti'uction  of  the  bridge  herein  authorized  be  not  com- 
menced within  one  year  and  completed  within  three  years 
Frwiso.         from  the  date  hereof:  Provided^  That  Congress  reserves  the 

^mendment,  ^-^^^^^  j^  alter,  amcud,  or  repeal  this  Act  whenever  the  pub- 
lic interests  so  require. 
Approved,  March  3, 1897. 


If  arch  3, 1897.       CHAP.  384. — An  Act  Making  appropriations  for  fortificationB  and 

■  other  works  of  defense,  for  the  arniaioent  thereof,  for  the  procnrement 

of  heavy  ordnance  for  trial  and  service,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 

Fortifloationi  o/  the  United  states  of  Americain  Congress  assembled^  Tliat 

approp  at  ona.  ^^^  gums  of  uioney  herein  provided  for  be,  and  the  same 

are  hereby,  appropriated,  out  of  any  moneys  in  the  Treas- 
ury not  otherwise  appropriated,  to  be  available  until  ex- 
pended, namely : 

Onn  and  mor-       GUN  AND  MOBTAB  BATTEBIES:   For  COBStrUCtion  of  gUD 

ur     terea.      ^^^^  mortar  battcries,  one  million  three  hundred  and  forty- 
one  thousand  three  hundred  and  thirty-three  dollars. 
ont?i?u""*^*'     For  materials  and  work  for  construction  of  fortifications, 

*^**voi*2»,'p.267.  to  meet  contracts  authorized  by  the  fortification  appropria- 
tion Act  appi*oved  Junesixth, eighteen  hundred  and  ninety- 
six,  two  million  five  hundred  thousand  dollars. 
tr*"o'  he  *^     That  prior  to  any  expenditure  of  money  for  the  constrnc- 

miiied.  '"  tioii  of  ucccssary  buildings  connected  with  the  new  fortifi- 
cations, except  that  already  authorized|  the  Secretary  of 
War  shall  report  to  Congress  on  or  before  December  sixth, 
eighteen  hundred  and  ninety-seven,  the  most  practicable 
and  economical  [>lan  for  the  care  aud  preservation  of  the 
fortifications  and  their  armament,  said  plans  to  be  based 
upon  the  authorized  strength  of  the  artillery  force  of  the 
Army. 

Sitea,etc.  SlTES  FOR  FORTIFICATIONS  AND  SBAOOAST  DBFBNSES: 

I'or  the  procurement  of  land,  or  right  pertaining  thereto, 
needed  for  the  site,  location,  construction,  or  prosecution 
of  works  for  fortifications  and  coast  defenses,  three  hun- 
dred thousand  dollars. 

PraeervatioD,       PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS:   For 

^^'  the  i>rotection,  preservation,  and  repair  of  fortifications  for 

which  there  may  be  no  special  appropriation  available,  one 
hundred  thousand  dollars. 
Plana.  l^'or  preparation  of  plans  for  fortifications,  five  thousand 

dollars. 
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Sea  walls  and  embankments:  For  construction  of  soawaiia. 
sea  walls  and  embankments,  thirty-three  thousand  dollars. 

For  construction  of  a  riprap  wall  for  protection  of  the^^^^    ^^^ 
eastern  beach  of  United  States  lands  at  Sandy  Hook,  New 
Jersey,  seventy-five  thousand  dollars. 

Torpedoes  for  harbor  defense:  For  the  purchase ^  Torpedoes  for 

of  submarine  mines  and  necessary  appliances  to  operate 
them  for  closing  the  channels  leading  to  our  principal  sea- 
ports, needful  casemates,  cable  galleries,  and  so  forth,  to 
render  it  possible  to  operate  submarine  mines,  one  hundred 
and  fifty  thousand  dollars. 

•  •  •  •  • 

That  all  material  purchased  under  the  foregoing  provi-  i^^orAS^ricM 
sions  of  this  Act  shall  be  of  American  manufacture,  except  manufacture.  "* 
in  cases  when,  in  the  judgment  of  the  Secretary  of  War,  it    *»««p^oii. 
is  to  the  manifest  interest  of  the  United  States  to  make 
purchases  abroad,  which  material  shall  be  admitted  free  of 
duty. 

Approved,  March  3,  1897. 


CHAP.  387. — An  Act  Making  appropriations  to  provide  for  the    March  3, 1897. 
expenses  of  the  government  of  the  District  of  Cohinibia  for  the  fiscal 
year  ending  June  thirtieth,  eighteen  hundred  and  ninety-eight,  and 
for  other  purposeM. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That    Dwtrictof  co. 
the  half  of  the  following  sums  named,  respectively,  is  hereby  JjfSni*  ''pp"*^^' 
appropriated,  out  of  any  money  in  the  Treasury  not  other- 
wise appropriated,  and  the  other  half  out  of  the  revenues    Half  from  Di». 
of  the  District  of  Columbia,  for  the  puri)oses  following,  trict  revenuea. 
being  for  the  exi)enses  of  the  government  of  the  District 
of  Columbia  for  the  fiscal  year  ending  June  thii'tieth,  eight* 

een  hundred  and  ninety-eight,  namely: 

•  •         "  #  •  • 

BRIDGES.  Bridge.. 


That  the  Chief  of  Engineers  of  the  Army  shall  report  to    Rock  creek. 
Congress  at  its  next  regular  session  plans  for  and  the  cost  of^JJ^j*  ?"id]JJ| 
of  erecting  a  stone  arch  bridge,  and  also  a  steel  bridge  with  Massttchiwctu 
stone  foundations,  over  llock  Creek  on  the  line  of  Massa- *''^""***^°***^- 
chusetts  avenue  extended,  the  full  width  of  said  avenue, 
and  for  this  purpose  the  sum  of  two  thousand  dollars,  or  so 
much  thereof  as  may  be  necessary,  is  hereby  appropriated. 

WASHINGTON  AQUEDUCT.  waehington 

Aquedact. 

For    engineering,    maintenance,    and    general  repairs,    Mahitenance. 
twenty-one  thousand  dollars. 
For  constructing  new  telephone  line  between  office  and   Toiephonaiin©. 

Great  Falls,  five  thousand  dollars. 

#  *  #  •  • 

Approved,  March  3, 1897. 
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Harob  3, 1897.       CHAP.  388. — An  Act  Anthoriziiifi^  the  conHtniction  of  a  bridge  om 

th«^  MiMiiwippi  Kiver  to  the  city  of  S»iut  Lonin,  in  the  State  of  Mi»- 

souriy  from  Home  Huitnble  point  between  the  north  line  of  Saint  Clair 
County,  IllinoiH,  and  the  Honthwe8t  line  of  .said  county. 

Be  it  enacted  by  the  Senate  and  House  of  Mepresentntitti 
of  the  United  States  of  Ameri4sa  in  Congress  assembled^  That 
EMi  St.  L<mitthe  eouscnt  of  Congress  is  hereby  given  to  the  East  Saint 
Brfd  ^wMi^Sn*  ^"*®  *"^^  J^aiut  Ix)iiis  Bridge  and  Constraction  Company, 
atruoUonr  Com-  of  the  city  of  Kast  Saiut  Louis,  of  the  county  of  Saint  Clair 
fffiiiMipp^'Ri?^  *°^  state  of  Illinois,  a  corporation  organized  under  the 
•r, St  Loaia.  Mo.  laws  of  the  State  of  Illinois,  its  assigns,  successors,  grantees, 

mortgagees,  representatives,  and  successors  in  interest,  to 
build,  own,  operate,  and  maintain  a  bridge  and  approaches 
thereto,  as  hereinafter  described,  across  the  Mississippi 
Biver,  from  some  point  suitable  to  the  interests  of  naviga- 
tion between  the  north  line  of  Saint  Clair  County,  Illinois, 
and  the  southwest  line  of  said  county,  to  the  city  of  Saint 
ProvUot.        Louis,  State  of  Missouri :  Provided^  That  the  plan  and  loca 
tion  of  the  said  bridge,  so  far  as  the  interests  of  navigatioii 
Bofirdof  Rncri.  are  conccmed,  shall  be  recommended  by  a  board  of  three 
orpTan^etc.'***'^  Uuitcd  Statcs  ciigiueers  appointed  by  the  Secretary  of  VVai 
and  shall  be  approved  by  the  Secretary  of  War.     And  i1 
Hewrixigs.       shall  bc  till'  duty  of  the  said  board  to  give  a  public  heariu| 
in  the  city  of  Saint  Louis  to  all  parties  interested  in  th< 
construction  of  said  bridge  or  in  the  navigation  of  the  rivei 
whenever  the  design  and  drawings  of  said  bridge  and  map; 
of  location  shall  have  been  submitted  to  the  Secretary  o 
War  as  herein  provided.    Said  board  to  give  reasonabU 
notice  of  time  and  place  of  such  hearing  and  report  it^ 
recommendations  to  the  Secretary  of  War  as  soon  thei'e 
after  as  may  be  expedient:  Provided  alsoj  That  said  pro 
Restriotion  on  l>08^d  bridge  Shall  not  be  located  within  three-fourths  oj 
location.  onc  mile  of  any  bridge  already  constructed  across  said  river. 

Said  bridge  shall  be  constructed  for  the  purpose  of  provid 
ing  for  the  passage  of  wagons,  vehicles,  street  ears,  animals, 
and  foot  passengers,  and  shall  be  constructed  of  sufficient 
strength  and  dimensions  to  provide  for  the  passage  over 
Railway,  etc.,  it  of  railway  passenger  and  freight  trains  and  the  accom- 
bridge.  modatiou  of  double  tracks  therefor,  and  shall  be  deemed 

and  taken  as  a  public  highway  for  the  purposes  naineil 
only,  subject  to  the  provisions  hereinafter  set  forth:  Pro- 
TJi»6  by  strvH  vided,  That  street-railway  companies  desiring  the  use  of 
railway!,  ^^^j^j  bridge  shall  have  and  be  entitled  to  equal  rights  and 

privileges  relative  to  the  passage  of  cars  over  the  same  and 
over  the  approaches  thereto,  and  in  case  the  owner  or  own- 
ers of  saW  bridge  and  the  street-railway  companies,  or  any 
one  of  them,  desiring  such  use  shall  fail  to  agree  ui)on  the 
rules  and  conditions  to  which  each  shall  conform  in  using 
said  bridge,  all  matters  at  issue  between  them  shall  be 
decided  by  the  Secretary  of  War,  upon  hearing  the  allega- 
tions and  proofs  of  the  parties  in  question. 
Sec.  2.  That  any  bridge  built  under  this  Act  and  subject 
Lawftai  stracto  its  limitations  shall  be  a  lawful  structure  and  shall  be 
roite.  *"     ^**  recognized  and  known  as  a  post  route,  upon  which  also  no 

charge  shall  be  made  for  the  transmission  over  the  same 
of  tVve  m^vU,  t\i^  tvoov*-)  «^^d  the  munitions  of  war  of  the 
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United  States,  and  it  sball  enjoy  the  rights  and  privileges  of 

other  post  roads  in  the  United  States;  and  equal  privileges 

in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph    ro8t»i  teie- 

and  telephone  companies,  and  the  United  States  shall  have  s^*p**- 

the  right  of  way  across  said  bridge  and  its  approaches  for 

postal  telegraphic  purposes. 

Sec.  3.  That  in  case  the  said  bridge  shall  be  built  below    coMtruotion. 
the  bridge  heretofore  constructed  and  known  as  the  Eiids    Be  low  Saka 
Bridge,  it  shall  be  built  with  an  unbroken  and  continuous  ^^^«^ 
single  span,  and  the  lowest  part  of  said  span  shall  not  be 
of  less  elevation  in  any  case  than  seventy-live  feet  above 
the  Saint  Louis  City  directrix;  and  in  case  the  said  biidge 
shall  be  built  above  the  said  Eads  Bridge  there  shall  be  at    4^ov«  ^i^da 
least  three  channel  spans  of  not  le^s  than  lave  hundred  feet   gp^ 
clear  width,  each  nieasur.ed  at  right  angles  to  the  current 
at  any  and  all  stages  of  water;  and  the  lowest  part  of  said 
span  shall  not  be  of  less  elevation  in  any  case  than  tifty 
feet  above  the  Saint  Louis  City  directrix  plus  the  slope  of 
the  river  from  the  foot  of  Walnut  street,  in  the  city  of 
Saint  Louis,  to  the  point  where  the  bridge  shall  be  built; 
and  the  piers  of  siiid  bridge  shall  be  parallel  with  the  cur- 
rent of  the  river. 

Sec.  4.  Tliat  tlie  piers  of  all  high-channel  spans  shall  be  Pien. 
built  parallel  with  the  current  of  the  river  at  the  stage  of 
water  which  is  most  important  for  navigation;  and  riprjip- 
ing  or  other  protection  for  imperfect  foundations  which  will 
materially  lessen  the  waterway  or  which  may  injure  navi- 
gation shall  not  be  em])loyed  in  the  channel  ways  of  the 
high  spans,  and  piers  which  will  produce  cross  currents  or 
bars  dangerous  to  navigation  shall  not  be  constructed;  and 
if,  after  construction,  any  piers  or  protection  walls  are  found 
to  produce  the  above  mentioned  etif'ects  the  nuisance  shall 
be  abated  or  corrected  by  or  at  the  expense  of  the  persons 
owning  said  bridge;  and  the  approaches  to  the  channel 
spans  mentioned  in  this  Act  shall  provide  sufficient  water- 
way for  the  passage  of  Hoods. 

Sec.  5.  That  the  persons  owning,  controlling,  or  operat- 
ing the  bridge  authorized  by  this  Act  shall  maintain,  at 
their  own  expense,  from  sunset  to  sunrise,  throughout  the 
year,  and  during  heavy  fogs,  such  lights  or  other  signals    Lighto,«to. 
as  the  Light-llouse  Board  shall  prescribe,  and  shall  also 
each  day  during  the  season  of  navigation  have  posted  in 
a  conspicuous  place  the  clear  headroom  under  the  channel    Headroom 
spjin  on  that  day,  the  figures  expressing  this  height  to  be°®^^* 
readily  visible  to  the  naked  eye  from  any  point  in  the  chan- 
nel of  the  river  for  a  stretch  of  four  thousand  feet,  of  which 
three  thousand  feet  shall  be  above  and  one  thousand  feet 
shall  be  below  the  channel  span  of  the  bridge. 

Sec.  6.  That  no  bridge  shall  be  erected  or  maintained 
under  the  authority  of  this  Act  which  shall  at  any  time 
substantially  or  materially  obstruct  the  free  navigation  of  unobntmoted 
said  river;  and  if  any  bridge  erected  under  such  authority  °*^***'*""' 
shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct 
such  navigation,  he  is  hereby  authorized  to  cause  such 
change  or  alteration  of  said  bridge  to  be  made  as  will 
effectually  obviate  such  obstruction;  and  all  such  altera- 
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tioiis  shall  be  made  and  all  such  obstructions  remove 
the  exjiense  of  the  persons  owning  or  controlling  e 
uuxaUod.  bridge;  and  in  case  of  any  litigation  arising  from  an^; 
structiou  or  alleged- obstruction  to  the  free  navigatio 
said  river,  caused  or  alleged  to  be  caused  by  said  bri 
the  case  shall  be  brought  and  tried  in  the  circuit  cou 
the  United  States  for  the  southern  district  of  Illinois. 
^8««r«ury  of  sec.  7.  That  any  bridge  authorized  to  be  coustra 
puns.eta^^"'^^  Under  this  Act  shall  be  built  and  located  under  and  sul 
to  such  regulations  for  the  security  of  navigation  of 
river  as  the  Secretary  of  War  shall  prescribe;  and  the 
coinpauy  or  cori>oration  shaU  submit  to  the  Secreta: 
War,  for  his  examination  and  approval,  a  design  and  d 
ings  of  the  bridge  and  a  map  of  the  location,  giving, 
sufficient  distance  above  and  below  the  bridge,  the  tc 
raphy  of  the  banks  of  the  river,  the  shore  lines  at  higl 
low  water,  the  direction  and  strength  of  the  current  at 
medium,  and  high  w.ater  stages,  and  the  soundings,  t 
rately  showing  the  bed  of  the  stream,  the  location  of 
other  bridge  or  bridges,  and  shall  furnish  such  othe 
formation  as  may  be  required  for  a  full  and  satisfEU 
understanding  of  the  subject;  and  until  the  said  plau 
location  of  the  bridge  are  approved  by  the  Secreta 
War  the  bridge  shall  not  be  built;  and  should  any  cha 
be  made  in  the  plan  of  said  bridge  during  the  progre 
construction,  such  changes  shall  be  subject  to  the  appi 
of  the  Secretary  of  War. 

Md'cwS'^ietum  *     ^^^'  ^'  ^^*^^  ^  ^^*®®  thoconstructiou  of  the  bridge  au 
an  comp  e  on.  .^^^  .^^  ^^^.^  ^^^  shM  not  becommenccd  within  one  yeai 

completed  within  five  years  from  the  date  of  its  appi 
then  this  Act  shall  be  null  and  void. 
Con«oiidRtion     Seo.  9.  That  as  a  principal  reason  for  giving  auth< 

wmiM  wFK>oiIing  to  build  the  bridge  herein  contemplated  is  to  secure  rei 

forbidden.  ^blc  ratcs  and  tolls  to  that  class  of  traffic  described  in 
Act  for  passage  over  the  same,  and  to  facilitate  the  ti 
action  of  business  across  the  Mississippi  River  at  the 
of  Saint  Louis,  the  East  Saint  Louis  and  Saint  Louis  Br 
and  Construction  Company,  or  its  successors  or  assi 
shall  not  agree  or  assent  to  the  consolidation  of  this  br 
company  with  any  other  bridge  company  across  the  Mi 
sippi  River,  or  to  the  pooling  of  the  earnings  of  this  br 
company  with  the  earnings  of  any  other  bridge  com]: 
across  said  river,  nor  shall  any  person  who  is  or  may 
director,  manager,  or  any  other  officer  or  agent  of  any  o 
bridge  over  said  river  be  a  director,  manager,  or  office 
^(wifo.  agent  of  the  bridge  herein  provided  for:  Providedy  Th 

▼ioiauon""*  ^**^  this  provisiou  of  this  Act  shall  at  any  time  be  violates 
any  of  these  particulars,  such  violation  shall,  without  l< 
proceeding,  at  once  forfeit  the  privilege  hereby  granted, 
said  bridge  shall  become  the  property  of  the  IJnited  Sta 
and  the  Secretary  of  War  shall  take  possession  of  the  s; 
*  in  the  name  and  for  the  use  of  the  United  States. 

Tianeportauon.     g^j^  jq   rj^Yisbt  Said  corporatiou  may  transport  on  « 

bridge  and  approaches  thereto  persons  and  property  of 
,  I  class  described  in  this  Act,  and  may  allow  others  so  to 
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and  said  bridge  and  approaches  may  be  used  for  the  trans- 
portation of  all  that  class  of  persons  and  property  described 
in  this  Act,  ander  such  regulations  as  the  directors  of  said 
corporation  or  the  parties  owning  the  said  bridge  may  pre- 
scribe. The  corporation  owniug  the  said  bridge  may  take, 
receive,  and  collect  such  rates  and  tolls  for  travel,  passage,  toU. 
or  transportation  over  said  bridge  and  approaches  as  the 
directors  of  the  corporation  owning  or  controlling  said 
bridge  may  from  time  to  time  lix  and  establish:  Provided^  MTaTi'miim 
That  the  rates  charged  for  such  travel,  passage,  or  trans-  rates, 
portation  shall  not  exceed  the  following,  to  wit:  For  each 
freight  car,  loaded  or  unloaded,  three  dollars;  for  each 
passenger  car  (exclusive  of  passengers  riding  therein),  three 
dollars;  for  each  passenger  over  five  years  of  age  crossing 
in  any  passenger  car,  fifteen  cents;  for  each  foot  passenger 
over  five  years  of  age,  three  cents;  for  every  person  on 
horseback,  including  horse,  seven  cents;  for  every  gig, 
buggy,  carriage,  cart,  or  wagon  drawn  by  one  animal,  ten 
cents;  for  every  buggy,  carriage,  cart,  or  wagon  drawn  by 
two  animals,  twenty  cents;  for  every  buggy,  carriage,  cart, 
or  wagon  drawn  by  three  animals,  twenty-five  cents;  for 
every  buggy,  carriage,  cart,  or  wagon  drawn  by  four  animals, 
thirty  cents ;  for  every  buggy,  carriage,  cart,  or  wagon  drawn 
by  more  than  four  animals,  five  cents  extra  for  each  animal; 
for  each  head  of  cattle,  horses,  mules,  or  other  animals  other 
than  those  attached  to  vehicles,  t<3n  cents;  for  each  head  of 
sheep  or  swine,  five  cents.  In  case  said  corporation  owning  stnet-car  faro, 
or  controlling  said  bridge  shall  operate  a  street-car  line,  or 
permit  any  streetcar  company  to  operate  a  streetcar  line 
on  said  bridge  and  approaches,  the  fare  for  a  single  passen- 
ger over  said  bridge  for  persons  over  five  years  of  age  shall 
not  exceed  five  cents. 

Sec.  11.  That  the  right  to  alter,  amend,  or  repeal  this  Act  ^^•»d™«n*» 
is  hereby  expressly  reserved. 

Sec.  12.  That  all  acts  or  parts  of  acts  in  conflict  with    RepeaL 
this  Act  are  hereby  repealed. 

Approved,  March  3, 1897. 


CHAP.  396. — An  Act  To  repeal  chapter  one  thousand  and  sixty-   March  8, 1897. 
one,  Fiftieth  Congress,  approved  October  fii'st,  eighteen  hundred  and 
eighty-eight,  being  an  Act  to  grant  right  of  way  through  the  military 
reservation  at  Fort  Morgan  to  the  Birmingham,  Mobile  and  Navy  Cove 
Harbor  Railway  Company,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled^  That    Fort  Morgan, 
chapter  oDe  thousand  and  sixty-one,  Fiftieth  Congress,  "^Right  of  way 
approved  October  first,  eighteen  handred  and  eighty-eight,  {fo^^fSwuSd'^*" 
being  an  Act  to  grant  the  right  of  way  through  the  military  *  volS1p.6oo. 
reservation  at  Fort  Morgan  to  the  Birmingham,  Mobile  and 
Navy  Cove  Harbor  Railway  Company,  and  for  other  pur- 
poses, be,  and  the  same  is  hereby,  repealed. 

Approved,  March  3,  1897. 


ff 
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March  8, 1897.       CHAP.  397. — An  Act  To  revire  and  reenact  a  law  to  aatbom 

Pittsburg,  Monongahola  and  Wheeling  Railroad  Company  to  cons 

a  bridge  over  the  Mouongahela  River. 

Be  it  enacted  by  the  Senate  and  House  of  Representutu 

If  on  ongftb^Ju  *^  United  states  of  America  in  Congress  dissembled, 

Kiver  bv  Pitu-  the  Act  approved  March  second,  eighteen  hundred 

hS?«iid  wSS^  ninety -fi ve,  to  authorize  the  Pittsburg,  Monongahela 

tog  Kftiiroad  Wheeling  Railroad  Company  to  construct  a  bridge 

vJS!*i^p.7S8.  the  Monongahela  liiver,  in   the  State  of  Pennsylv 

which  Act  has  expired  by  limitation,  be,  and  is  he 

revived  and  re-enacted. 

Seo.  2.  That  section  eight  of  said  Act  be  amended 

to  read  as  follows: 

Tima  for  con-     "Sbo.  8.  That  this  Act  Shall  be  null  and  void  if  a 

taiidod.    **"  *^' construction  of  the  bridge  herein  authorized  be  not 

voL28,p.73».  menced  within  one  year  and  completed  within  three 

from  the  first  day  of  March,  eighteen  hundred  and  ni 

seven;  and  all  the  benetits  of  this  Act  shall  innn 

belong  to  the  Pittsburg,  Monongahela  and  Wheeling 

road  Company,  a  cori>oration  existing  under  the  la 

Pennsylvania,  its  successors  or  assigns." 

Approved,  March  3,  1897. 


RESOLUTIOK 

Febniary  6, 1897.     [No.  9.]    Joint  Resolution  Authorizing  the  Secretary  of  V 

grant  permits  to  the  executive  committee  on  inaugural  ceremon 

use  of  reservations  or  public  spaces  in  city  of  Wasulngton  on  thi 
sion  of  the  inauguration  of  the  President-elect  on  March  f 
eighteen  hundred  and  ninety-seven,  and  so  forth. 

Resolved  by  the  Senate  and  House  of  Representatives  < 
mo^e"^"^**'^  ?7nitc<i  States  of  America  in  Congress  assembUdy  Tha 
"i"TO*of  reaerva-  Secretary  of  War  is  hereby  authorized  to  grant  perm 
miuSd.***'  ^^  the  executive  committee  on  inaugural  ceremonies  fo 

use  of  any  reservations  or  other  public  spaces  in  the  c 
Washington  on  the  occasion  of  the  inauguration  oi 
President-elect  on  the  fourth  day  of  March,  eighteen  hui 
and  ninety-seven,  which,  in  his  opinion,  will  inflict  no 
ous  or  permanent  injuries  upon  such  reservations  orp 
spaces  or  statuary  thereon ;  and  the  Commissioners  o 
District  of  Columbia  may  designate  for  such  and  othei 
poses  on  the  occasion  aforesaid  such  streets,  avenuea 
sidewalks  in  said  city  of  Washington  as  they  may  < 
Promo.  proper  and  necessary:   Provided^  however^  That  all  st 

suuds.  ^j.  platforms  that  may  be  erected  on  the  public  spaces  a 

said  shall  be  under  the  supervision  of  the  said  execi 
committee  and  in  accordance  with  plans  and  desigi 
be  approved  by  the  Architect  of  the  Capitol,  the  Con 
sioner  of  Public  Buildings  and  Grounds,  and  the  buil 

inspector  of  the  District  of  Columbia. 

•  •  •  •  I 


Approved,  February  6, 1897. 

'  I 

/ 
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FIFTY-FIFTH   GONGEESS,  FIEST    SESSION,  1897. 

PUBLIG  AGTS. 


^  2. — An  Act  Making  appropriations  for  sundry  civil  exi>6n8eA    Jnn©  4, 1897. 
of  the  Government  for  the  fiscal  year  ending  June  thirtieth,  eighteen 
bondred  and  ninety-eight,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Eepresentatives  ^vprovTim- 
ofthe  United  States  of  America  in  Congress  asscmbledj  That  oivu'expMiMi.^ 
the  following  sums  be,  and  the  same  are  hereby,  appropri- 
ated, for  the  objects  hereinafter  expressed,  for  the  fiscal 
year  ending  June  thirtieth,  eighteen  hundred  and  ninety- 
eight,  namely: 


UNDER  THE  WAR  DEPARTMENT.  J^^"^  ^^*»p^ 

•  #  #  #  • 

BUILDINGS  AND  GROUNDS  IN  AND  AROUND   WASHINGTON.  ^^ Washington, 

For  the  improvement  and  care  of  public  grounds  as    Buildings  and 
follows:  «""°''- 

For  improvement  and  maintenance  of  grounds  north  and  and'clre?^*"*"* 
south  of  Executive  Mansion,  five  thousand  dollars. 

For  ordinary  care  of  greenhouses  and  nursery,  two  thou- 
sand dollars. 

For  ordinary  care  of  Lafayette  Park,  one  thousand 
dollars. 

For  ordinary  care  of  Frjinklin  Park,  one  thousand 
dollars. 

For  improvement  and  ordinary  care  of  Lincoln  Park, 
two  thousand  dollars. 

For  care  and  improvement  of  Monument  grounds,  three 
thousand  dollars. 

For  continuing  improvement  of  reservation  numbered    oidcanai,«tc. 
seventeen  and  site  of  old  canal  northwest  of  same,  three 
thousand  dollars:  Provided^  That  no  part  thereof  shall  be    P^o^f*^- 
expended    upon  other  than    property  belonging  to  the    Expenditure. 
United  States. 

For  repair  of  post-and-chain  fences,  repair  of  high  iron 
fences,  and  constructing  stone  coping  about  reservations, 
one  thousand  five  hundred  dollars. 

For  manure,  and  hauling  the  same,  four  thousand  dollars. 

For  painting  watchmen's  lodges,  iron  fences,  vases, 
lamps,  and  lampposts,  one  thousand  dollars. 

For  purchase  and  repair  of  seats,  one  thousand  dollars. 

For  purchase  and  repair  of  tools,  two  thousand  dollars. 

For  trees,  tree  and  plant  stakes,  labels,  lime,  whitewash- 
ing, and  stock  for  nursery,  to  be  inirchased  by  contract  or 
otherwise,  as*  the  Secretary  of  War  may  determine,  two 
thousand  dollars. 

For  removing  snow  and  ice,  one  thousand  two  hundred 
dollars. 


m  \ 
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For  flowerpots,  twine,  baskets,  wire,  splints,  moss, 
lycopodiam,  one  thonsand  dollars. 

For  care,  construction,  and  repair  of  loan  tains,  one  tl 
sand  five  hundred  dollars. 

For  abating  nuisances,  five  hundred  dollars. 

For  improvement,  care,  and  maintenance  of  various 
ervations,  ten  thousand  dollars. 

For  improvement,  maintenance,  and  care  of  Smithso: 
grounds,  two  thousand  five  hundred  dollars. 

For  improvement,  care,  and  maintenance  of  Judic 
Park,  two  thousand  five  hundred  dollars. 
c^i^^tJ^i^'     That  under  appropriations  herein  contained  no  conl 
raentii.  sliall  bc  made  for  making  or  repairing  concrete  or  asf 

Keductiun.      pavcmeuts  in  Washington  City  at  a  higher  price  than 
dollar  and  eighty  cents  per  square  yard  for  a  quality  e 
to  the  best  laid  in  the  District  of  Columbia  prior  to 
first,  eighteen  hundred  and  eighty-six,  and  with  a  ba 
not  less  than  six  inches  in  thickness. 

For  laying  asphalt  walks  in  various  reservations, 
thousand  dollars. 

For  cleaning  statues  and  repairing  pedestals,  one  i 
dred  dollars. 
Mfn^io*"**^*     Executive  Mansion:  For  care,  repair,  and  refun 
Sepiun.  fbei,  ing  the  Exccutive  Mansion,  twenty  thousand  dollars,  t 
•*^  expended  by  contract  or  otherwise,  as  the  President 

determine. 

For  fuel  for  the  Executive  Mansion,  greenhouses, 
stable,  three  thonsand  dollars. 

For  care  and  necessary  repair  of  greenhouses,  four  t 
sand  dollars. 

For  repairs  to  conservatory.  Executive  Mansion, 
thousand  dollars. 

MaIi*UB"5n*d       I^^^HTINO     THE     EXECUTIVE     MANSION     AND     PUI 

GROUNDS:  For  gas,  pay  of  lamplighters,  gas  fitters, 
laborers;  purchase,  erection,  and  repair  of  lamps 
lamp  posts;  purchase  of  matches,  and  repairs  of  all  kit 
fuel  and  lights  for  office,  office  stable,  watchmen's  lod^ 
and  for  the  greenhouses  at  the  nursery,  thirteen  thouR 
dollars:  Provided^  That  for  each  five-foot  burner  not( 
nected  with  a  meter  in  the  lamps  on  the  public  grounds 
more  than  twenty  dollars  shall  be  paid  per  lamp  for  [ 
including  lighting,  cleaning,  and  keeping  the  lami>8 
repair,  under  any  expenditure  provided  for  in  this  A 

nijht?*"™  •^•'^  and  said  lamps  shall  burn  every  night  on  the  average  fi 
forty-five  minutes  after  sunset  to  forty-five  minutes  be; 
sunrise;  and  authority  is  hereby  given  to  substitute  ot 
illuminating  material  for  the  same  or  less  price,  and  to 
so  much  of  the  sum  hereby  appropriated  as  may  be  uei 
sary  for  that  purpose:  Provided^  That  before  any  expei 
tures  are  made  from  the  appropriations  herein  piwi 
for,  the  contracting  gas  company  shall  equip  each  k 

bum'I^^"^*""^  ^^^'^  ^  solf-regnlating  burner  and  tip,  so  Combined 
a<iju8ted  as  to  secure,  under  all  ordinary  variations  of  p 
sure  and  density,  a  consumption  of  five  cubic  feet  of 
per  hour. 


groands. 


Maximam  p«r 
lamp. 


t 
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Electric  lights:  For  electric  lights  for  three  hundred  and  ^^lectrfoUghte, 
sixty-five  nights  from  seven  posts,  at  twenty  cents  per  light  * 
per  night,  on  grounds  south  of  the  Executive  Mansion,  five 
hundred  and  eleven  dollars. 

For  lighting  thirty-two  arc  electric  lights  in  Lafayette,    p«rk«. 
Franklin,  Judiciary,  and  Lincoln  parks  three  hundred  and 
sixty-five  nights,  at  twenty-five  cents  per  light  per  night, 
which  shall  cover  the  entire  cost  to  the  United  States  of 
lighting  and  maintaining  in  good  order  each  electric  light  in 
said  parks,  two  thousand  nine  hundred  and  twenty  dollars. 
Until  Congress  shall  provide  for  a  conduit  system  it  shall  be    cjonduit    sy«. 
unlawful  to  lay  conduits  or  erect  overhead  wires  for  elec-    "* 
trie  lighting  purposes  in  any  road,  street,  avenue,  highway, 
park,  or  reservation,  except  as  hereafter  specifically  au- 
thorized by  law:  Provided^  however j  That  the  Commission-    provUo. 
ers  of  the  District  of  Columbia  are  hereby  authorized  to    conneotiom 
issue  permits  for  house  connections  with  conduits  and  over-  MnduiteTeiof*"' 
head  wires  now  existing  adjacent  to  the  premises  with 
which  such  connection  is  to  be  made;  and  also  permits  for 
public  lighting  connections  with  conduits  already  in  the 
portion  of  the  street  proposed  to  be  lighted.    And  nothing 
herein  contained  shall  be  construed  to  aft'ect  in  any  way 
any  pending  litigation  involving  the  validity  or  invalidity    Pendingiitig*. 
or  legality  of  the  construction  of  any  conduits  made  since  J*^"*****™*^ 
June  eighteenth,  eighteen  hundred  and  ninety-six,  nor  to 
prevent  the  United  States  Electric  Lighting  Coni])any  from 
extending  conduits  into  Columbia  Heights,  Washington   Conduiuinco. 
Heights,  and  Mount  Pleasant  within  the  fire  limits  as  spe-  it^^'*  Heights, 
citically  provided  in  the  Act  of  eTune  eleventh,  eighteen    voL29,p.ioi. 
hundred   and   ninety-six,  making  appropriations  for  the 
expenses  of  the  government  of  the  District  of  Columbia; 
and  the  existing  overhead  wires  of  the  Potomac  Electric  overheadwint 
Power  Company  west  of  Rock  Creek  and  outside  the  fire  J^^j^*  ^^  ^^^ 
limits  are  hereby  authorized  to  be  maintained  for  a  period 
of  one  year  from  the  passage  of  this  Act  and  no  longer. 

liEPAiu  OF  WATER  PIPES:  For  repairing  and  extending  water  pip««, 
water  pipes,  purchase  of  apparatus  for  cleaning  them,  pur-  r«p*i»»«w. 
chase  of  hose,  and  for  cleaning  the  springs  and  repairing 
and  renewing  the  pipes  of  the  same  that  supply  the  Capi- 
tel,  the  Fxecutive  Mansion,  and  the  building  for  the  State. 
War,  and  Navy  Departments,  two  thousand  five  hundrea 
dollars. 

Telegraph  to   connect   the  Capitol  with   the    Teiegrsph, 
Departments  and  Government   Printing   ()fficb  :  SeS?iI!l;ndpSSt 
For  care  and  repair  of  existing  lines,  one  thousand  five*"*^^®**- 
hundred  dollars. 

Washington  MoNu:vrENT:  For  the  care  and  mainte-  Washington 
nance  of  the  Washington  Monument,  namely:  For  one ^ilb^^^oe. 
custodian,  at  one  hundred  dollars  per  month;  one  steam 
engineer,  at  eighty  dollars  per  month;  one  assistant  steam 
engineer,  at  sixty  dollars  per  month ;  one  fireman,  at  fifty 
dollars  per  month;  one  assistant  fireman,  at  forty-five  dol- 
lars per  month;  one  conductor  of  elevator  car,  at  seventy- 
five  dollars  per  month;  one  attendant  on  floor,  at  six^ 
dollars  per  month;  one  attendant  on  top  floor^  at  sixty  del- 
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lars  per  month ;  three  night  and  day  watchmen,  at  sii 
dollars  per  month  each;  in  all,  eight  thoosand  five  hnndi 
and  twenty  dollars. 

For  fuel,  lights,  oil,  waste,  packing,  tools,  matches,  pair 
brashes,  brooms,  lanterns,  rope,  nails,  screws,  lead,  eleci 
lights,  heating  apparatus,  oil  stoves  for  elevator  car  j 
upper  and  lower  fioors,  repairs  to  engines,  boilers,  dynarr 
elevator,  and  repairs  of  all  kinds  connected  with  the  mo 
ment  and  machinery,  and  purchase  of  all  necessary  arti< 
for  keeping  the  monument,  machinery,  elevator,  and  e 
trie-light  plant  in  good  order,  three  thousand  dollars. 


SnfliMer  De- 
pMlment. 

Hirer  and  har- 
bor Improve- 
monto. 


Philadelphia, 
Pa. 


GalTe  ston, 
Tex. 


Hndfton  River, 
».Y. 


Great  Lakee. 


Point    Judith, 
B.I. 

Humboldt,  Cal. 


fiowannt  Bay, 
N.Y. 


'/    » 


t 


Saraniiah,  Qa. 


Cumberlaiid 
Sound,  Ga.  and 
Fla. 


Ne  w  t  o  w  n 
Creek,  N.  Y. 


Portland,  Me 


ENGINEER  DEPARTMENT. 

Toward  the  construction  of  works  on  harbors  and  ri^ 
under  contracts  or  otherwise  and  within  the  limits  auti 
ized  by  law,  namely: 

For  completing  improvement  of  harbor  at  Philadelp] 
Pennsylvania:  Completing  improvement,  removal  of  Snii 
Island  and  Windmill  Island,  Pennsylvania,  and  Petty  Isla 
New  Jersey,  and  adjacent  shoals,  six  hundred  and  nin< 
four  thousand  dollars. 

For  improving  harbor  at  Galveston,  Texas:  Complet 
improvement,  including  repairs  to  jetties,  and  dredgi 
five  hundred  thousand  dollars,  of  which  amount  ten  tli 
sand  dollars  may  be  expended  for  making  a  resurvey  ; 
chart  for  Galveston  Hay  and  Harbor. 

For  improving  Hudson  liiver,  New  York:  Continu 
improvement,  four  hundred  and  seventy-five  thoua 
dollars. 

For  completing  improvement  of  channel  connecting 
waters  of  the  Great  Lakes  between  Chicago,  Duluth,  j 
Butlalo,  including  necessary  observations  and  investi 
tions  in  connection  with  the  preservation  of  such  char 
depth,  one  million  and  ninety  thousand  dollars. 

For  harbor  of  refuge  at  Point  Judith,  Rhode  Isla 
Completing  improvement,  three  hundred  thousand  doll 

For  improving  harbor  and  bay  at  Humboldt,  Califori 
Continuing  improvement,  three  hundred  and  fifty  thous; 
dollars. 

Improving  channel  in  Gowanus  Bay,  New  York:  \ 
improving  Bay  Ridge  Channel,  the  triangular  areabetw 
Bay  Ridge  and  Rc^  Hook  channels,  and  Bed  Hook  { 
Buttermilk  channels  in  the  harborof  New  York,  New  Yc 
Continuingimprovement,  three  hundred  and  fifty  thousj 
dollars. 

Improving  harbor  at  Savannah,  Georgia:  For  continu 
improvement,  three  hundred  and  fifty  thousand  dollars 

Improving  Cumberland  Sound,  Georgia  and  Florida:  \ 
continuing  improvement,  three  hundred  and  fifty  thouft 
dollars. 

Improving  Newtown  Creek,  New  York:  For  complet 
improvement,  one  hundred  and  eighty-three  thous; 
dollars. 

Improving  harbor  at  Portland,  Maine:  For  continu 
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Improving  harbor  at  Eockland,  Maine:  For  continaing    BockUnd,M6. 
improvement,  three  hundred  and  fifty  thousand  dollars. 

Improving  harbor  at  Boston,  Massachusetts:  For  con-    Boeton^MMs. 
tinning  improvement,  four  hundred  thousand  dollars. 

Improving  harbor  at  Buffalo,  New  York:  For  continuing    BuflWo,N.  y. 
improvement,  four  hundred  and  eighty-one  thousand  two 
hundred  and  fifty  dollars. 

Improving  harbor  at  Dunkirk,  New  York:    For  com-    Dunkirk,N.Y. 
pleting    improvement,    three   hundred   and   ninety-eight 
thousand  two  hundred  and  fifty-eight  dollars. 

Harbor  of  refuge,  Delaware  Bay,  Delaware :  For  con  tinu-    DeUware  B*y, 
ing  construction,  three  hundred  and  ninety-four  thousand  ^^*^ 
three  hundred  and  thirty-four  dollars. 

Improving  Winyah  Bay,  South  Carolina:  For  continuing  ^  ^inyih  Bmj, 
i  mprovenient  of  harbor  at  Winyah  Bay,  three  hundred  and 
fifty  thousand  dollars. 

Improving  Sabine  Pass,  Texas:  For  continuing  improve-  ^Si^*"*  ^•••, 
ment  of  harbor  nt  Sabine  Pass,  three  hundred  and  fifty 
thousand  dollars. 

Improving  harbor  at  Cleveland,  Ohio:  For  continuing  ci«v«i»nd,ohio. 
improvement,  three  hundred  and  fifty  thousand  dollars. 

The  Secretary  of  War  is  hereby  directed  to  cause  to  ^©^d^jSJ"**  ^^•^ 
made  a  survey  and  estimate  of  cost  of  deepening  and  widen-  *°  ^' 
ing  the  straight  channel  in  Maumee  River  and  Bay,  with  a 
view  to  obtaining  and  permanently  securing  a  channel  of 
a  uniform  width  of  four  hundred  feet  and  twenty  feet*deep 
at  low  water,  the  cost  of  said  survey  to  be  paid  out  of 
money  already  appropriated  for  the  improvement  of  said 
channel. 

Harbor  of  refuge  at  Milwaukee  Bay,  Wisconsin :  For  com-  j^  wli*'*^** 
pleting  improvement, one  hundred  and  sixty-eight  thousand    ^' 
seven  hundred  and  thirty-seven  dollars  and  ninety-one 
cents. 

Improving  harbor  at  Duluth,  Minnesota,  and  Superior,  sa^rtor  w}?"'* 
Wisconsin :  For  continuing  improvement,  four  hundred  and  ' 

thirty-seven  thousand  five  hundred  dollars. 

I  mproving  harbor  at  Oakland,  California :  For  continuing    ^'^i*'***  c«*- 
improvement  under  present  limit,  two  hundred  thousand 
dollars.    And  the  provision  of  the  ''Act  making  appropria- 
tions for  the  construction,  repair,  and  preservation  of  cer- 
tain public  works  on  rivers  and  harbors,  and  for  other    ^^j  ^    ^^^ 
purposes,''  approved  June  third,  eighteen  hundred  and      **•   'P* 
ninety-six,  relating  to  improving  harbor  at  Oakland,  Cali- 
fornia, is  hereby  amended  to  read  as  follows: 

"Improving  harbor  at  Oakland,  California:  Continuing ^^c on t in n^jg 
improvement  under  existing  project,  twenty  thousand  dol-  ment'^  ">p«>ve. 
lars :  Provided,  That  contracts  may  be  entered  into  by  the   oratrlSto. 
Secretary  of  War  for  such  materials  and  work  as  may  be 
necessary  to  prosecute  work  on  said  improvement,  to  be 
paid  for  as  appropriations  may  from  time  to  time  be  made 
by  law,  not  exceeding  in  the  aggregate  six  hundred  and    ^*°^*' 
sixty-six  thousand  dollars:  Provided  further  yThAtmmAkmg 
such  contract  or  contracts  the  Secretary  of  War  shall  not 
obligate  the  Government  to  pay  in  any  one  fiscal  year,  be-    Limit  for  iUorf 
ginning  July  first,  eighteen  hundred  and  ninety-seven,  more'^*"' 
than  twenty-five  per  centum  of  the  whole  amount  hereby 
authorized  to  be  expended." 
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Tlie  officer  of  the  Coast  and  Geodetic  Borrey  detaik 

t^^u^^  serve  on  tbe  B<>»rd  to  locate  a  deep-water  harbor  for  i 

taTii?  p<^  iJ*  merce  and  of  refuge  at  Port  Lob  Angles,  in  Santa  Mo 

j^M^M*^;  Bay,  California,  or  at  Ban  Pedro,  in  mid  State,  which  B 

bar  of.  wa8  Created  by  an  Act  entitled  "An  Act  making  approi 

tionti  for  the  constrnction,  repair,  and  preservation  of 

tain  public  works  on  rivers  and  harbors,  and  for  c 

voL».ii.iis.   pnritones,"  approved  June  third,  eighteen   handred 

ninety-six,  Unit«4l  States  Statutes  at  I'ftrge,  page  two 

dred  and  thirteen,  shall  receive  from  the  appropriati* 

said  Act  provided  with  relation  to  said  harbor,  in  add 

Jj^-**'***' to  bis  mileage  provided  for  in  section  fifteen  hundred 

^  sixty-six  of  the  Hevieed  Statutes,  and  notwithstandiu 

piovision.t,  snch  a  per  diem  allowance  for  subsisten 

the  Secretary  of  War  may  deem  proper. 

WMbf^"*"'     Iniproviny  (!ray»  Harbor,  Washington :  For  con  tin 

improvement  of  harbor  and  bar  entrance,  three  ban 

and  fifty  thousand  dollars. 

tan^^yu^     Improving   Providonce  River  and   Narragansett 

■«a*MtBay.K.i.  KhiKle  Islaiid :  For  continuing  improvement,  one  bun 

and  twenty-five  thousand  dollars. 

Aii«ith«Dr     Locks  and  damn  in  Allegheny  River,  Pennsylvania: 

*""■  '■'•         continuing  improvement  by  couMtruction  of  locks  and  i 

at  Hen-  Island,  above  the  head  of  Sis-Mile  Island,  an 

Spripgdale,  three  hnndred  and  fifty  thousand  dollars. 

(;i».t  K»B»-     Imjiroving  the  Greiit  Kanawha  River,  West  Virg 

*h»  itiTM,  Wconiple'ing  improvement,  two  bandied  and  seventy-l 

tUousJind  dollars. 

MoiiDDgabeU     Improving  upi>er  Honongahela  River,  West  Virg 

.11.1,  ».  •.     Forcontiiiniuginiprovemeiitby  thecouBtructionofsixl 

and  dams,  three  hundred  and  fifty  thousand  dollars. 

ohtoRinr.         Improving  the  Ohio  River:  For  continuing  constrnt 

namiiKM.2.3,  Qf  Qams  Numbered  Two,  Three,  and  Four,  between  E 

v!>i.  Lt.  p.  22S,  Island  [)am  and  Dam  Numbered  Six,  four  hundred  tlioiii 

■maitded.  dollars;  Biid  the  provision  in  the  river  and  harbor  ai 

printion  Actof  June  third,  eighteen  Imndred  and  ninety 

authoriKiiig  contracts  to  be  ma<ie  for  improving  Ohio  f 

by  the  constrnction  of  Dams  Numbered  Two,  Three,  I 

and  Five  is  hereby  amended  to  read  as  follows; 

"""'"'  "iVoi'tdcd,  That  conrra«ts  may  be  entered  into  by 

Secretary  of  War  for  the  whole  or  any  part  of  the  nmt' 

and  work  as  may  be  necessary  to  prosecute  work  on 

improvement,  to  be  paid  for  as  appropriations  may 

time  totimebemadeby  law,  not  exceeding  in  theaggre 

*■  one  million   nine  hundred  and  ninety   thousand   dol 

exclusive  of  the  amount  herein   appropriated:  Prot 

further,  That  in  making  such   contract   or  contracts 

Secretary  of  War  shall  not  obligate  the  Government  to 

I  for  flscai  in  any  one  fiscal  year,  beginning  July  first,  eighteen  hum 

and  ninety-seven,  mnro  than  twenty-tive  per  centum  of 

whole  amount  authorized  to  be  expended." 

uckjRir-     Improving  Kentucky  River,  Kentucky:  For  contin 

the  construction  of  I^ocks  and  Dams  Numbered  Seven 

Eight,  two  hundred  thousand  dollars;  and  the  provisit 

the  "Act  making  appropriations  for  the  constxaotion,  re; 
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and  preservation  of  certain  public  works  on  rivers  and  har- 
bors, and  for  other  purposes,"  approved  June  third,  eighteen  ^^^^^2*  p-  ^^' 
hundred  and  ninety-six,  relating  to  improving  Kentucky*™*" 
River,  Kentucky,  is  hereby  amended  to  read  as  follows: 
"Proru/ef/,  That  contracts  may  be  entered  into  by  the  Sec-    Provisa. 
retary  of  War  for  such  materials  and   work  as  may  be    ^®'**'**'**- 
necessary  to  prosecute  work  on  said  improvement  in  accord- 
ance with  the  present  project  for  same,  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  niiuie  by  law, 
not  exceeding  in  the  aggregate  one  million  three  hundred    ^^^t. 
and  forty- nine  thousand  dollars,  exclusive  of  the  amount 
herein  and  heretofore  appropriated:  Pravided^  That  of  the 
amount  authorized  to  be  expended  eighty-three  thousand 
dollars,  or  so  much  thereof  as  may  be  necessary,  may  be 
expended  in  addition  to  the  fifty  thousand  dollars  herein 
appropriated  in  continuing  construction  and  completion  of 
Lock  and  Dam  Numbered  Seven,  by  contract  or  otherwise,    Lock  and  dam 
and  said  eighty-three  thousand  dollars  shall  be  immediately  ^^'^' 
available:  Provided  further  ^  That  in  making  such  contract 
or  contracts  the  Secretary  of  War  shall  not  obligate  the 
Government  to  pay  in  any  one  fiscal  year,  beginning  July    Limit  for  fiscal 
first,  eighteen  hundred  and  ninety-seven,  more  than  twenty-  ^^^' 
five  per  centum  of  the  whole  amount  authorized  to  be 
expended." 

Improving  Yazoo   River,   Mississippi:    For  continuing    Yazoo   xurer, 
improvement  of  mouth  of  Yazoo  River  and  harbor  of  Vicks-     **' 
burg,  three  hundred  and  fifty  thousand  dollars. 

ImprovingBayou  Plaquemine,  Louisiana:  For  con  tinning  ^J^^yj^^i^^*- 
improvement,  three  hundred  and  fifty  thousand  dollars.      ^^^ 

Improving  Cuniberland  River  above  Nashville,  Tennes-   Cnmberiand 
see:  Forcontinuingimprovementby  construction  of  Locks   ^^^^'  ^^^ 
Numbered  Five,  Six,  and  Seven,  three  hundred  and  fifty 
thousand  dollars. 

Improving  Falls  of  Ohio  River  at  Ix)uisville,  Kentucky:    owo  ^irer 
For  continuing  improvement,  including  IndianaChute  Falls,  chit^    °  *°* 
three  hundred  and  fifty  thousand  dollars :  Provided ^TYiBX    ^^^^^^^^  ^ 
the  Secretary  of  War  may  carry  to  completion  the  present  improvement  by 
project  of  improving  the  falls  of  the  Ohio  River  and  Indiana  wililloto.**'^ *******' 
Chute  Falls,  Ohio  River,  by  contract,  as  provided  in  the 
"Act  making  appropriations  for  the  construction,  repair, 
and  preservation  of  certain  public  works  on  rivers  and 
harbors,  and  for  other  i)urposes,'' which  became  a  law  June  "VoL29,p.a4. 
third,  eighteen  hundred  and  ninety-six;  or  the  necessary 
materials  may  be  purchased  and  the  work  done  otherwise 
than  by  contract,  in  his  discretion,  if  more  economical  and 
advantageous  to  the  United  States. 

Locks  and  dams  in  Ohio  River:  For  completing  construe-  owoRivw. 
tion  of  Dam  Numbered  Six,  at  or  below  the  mouth  of  Bea-  i>»mNo.6. 
ver  River,  three  hundred  thousand  dollars. 

Improving  Chicago  River,  Illinois:  For  continuing  im-jj™®**®^^*'* 
provement  from  its  mouth  to  the  stock  yards  on  the  South 
Branch,  and  to  Belmont  avenue  on  the  North  Branch,  one 
hundred  and  thirteen  thousand  dollars,  in  pursuance  of  the    ^  .^    ^^ 
provisions  of  "An  Act  making  appropriations  for  the  con-      ***   '^* 
struction,  repair,  and  improvement  of  certain  public  works 
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ou  rivers  and  liarborB,  aod  for  other  pnrposea,"  appro 

JuDe  third,  eighteen  hundred  and  nioe^-sis;    and  i 

imtMt.  hereby  declared  to  be  the  trne  intent  and  meaning  of 

said  provJBioiis  of  eaid  Act  relating  to  the  improveuien 

aaid  Chicago  River  thut  all  of  the  work  in  the  improven 

of  said  river  which  was  recommended  or  snggested  tc 

done  in  the  interest  of  commerce  by  Captain  Williair 

Marshall,  of  the  Corps  of  Engineers  of  tbe  United  St; 

Army,  in  his  report  of  Aagast  ninth,  eighteen  hundred 

iVwtoe.  nine^  three,  may  be  done:  Provided,  TUnt  the  total  < 

Tuui  oiwt.      ^f  Hoch  improvement  or  work  shall  not  exceed  the  limit 

vided  for  in  said  Act. 

iiiiDDia  and     IlljiiniH  and  MisBissipjii  Ganah  For  continuing  const 

cun"  "  '"'  tion,  eight  hundred  and  seveiity-flve  tlioaaand  dollars. 

wMMw'iJa'^ul     Improving  waterway  from  Keweenuw  Bay  to  Lake  Si 

ukeSDp«r^.    rioF,  Michigan :  For  continuing  improvement  of  water  c 

mnnication  across  Keweenaw  Point,  three  hundred 

fitly  thousand  dollars. 

MKiiiiippi     Improving  Mississippi  Biver  from  the  mouth  of  the< 

""io'lth  of  Ohio  Hiver  to  Saint  Paul,  Minnesota:  For  continuing  irapn 

KiTwust-PBDLineQt  from  the  nioutb  of  the  Ohio  River  t» the  month  of 

Missouri  River,  six  hundred  and  seventy-tbree  thons 

three  hundred  and  thirty-three  dollars  and  thirty-tl 

cents. 

iio""°'hi™*"io     *'**''  continuing  improvement  from  the  mouth  of  tlie  I 

Htl'i'Mi.  souri  River  to  Saint  PanI,  eight  hundred  and  twenty 

thousand  six  hundred  and  sisty-six  dollars  and  sixty-se 

rrnint.        ccuts:  Provided,  That  thirty  thonsiind  dollars  of  said  s 

MtnA^Tt'ti^-^^  ""^  much  thereof  as  maybe  necessary,  shall  beexpen 

bunna  and  Hiu- in  removing  the  sand  bar  which  obslrncts  the  channc 

uilu^iawk.      ^jjg  Mississipiu  River  in  front  of  Dubuque,  Iowa,  and 

entrance  to  tlie  harbor  of  refuge  at  Dubuque,  Iowa, : 

that  fifteen  thousand  dollars,  or  so  much  thereof  as  maj 

necessary,  shall  be  expended  in  removing  the  sand 

which  obstructs  tbe  channel  of  the  Mississippi  Kivei 

Artiadidbanti  front  of  MtiHcatiue,  Iowa:  Provided  further.  That  the  t 

ninttomonibof "f^  ^fy  Hiousiiud  dollsrs  of  said  sum  shall  be  expended 

low*  RiTBM.      continuing  the  work  of  constructing  artificial  ban  ks  betw 

the  mouth  of  Flint  ttiver  and  running  along  the  west  bi 

of  the  Mississippi  River  to  the  mouth  of  the  Iowa  Kive 

TamhSy'd**™      IiBP'oving  Willamette  and  Yamhill  rivers,  Oregon: 

ontoD.      ^""''completing  mprovement-,  one  hundred  and  sixty  thousi 

dollars. 

Hiiaiaaippi     Improving  Mississippi  River:  For  continuing  imprc 

Sin"    "^"""'ment  of  Mississippi  River  from  Heaci  of  the  Pusses  to 

to  H??ob't^'*'  ""•"**>  of  the  Ohio  River,  inclmling  salaries,  clerical,  off 

Bipeii*M'.«u.  traveling,  and  miscellaneous  osiienses  of  the  Mississi 

River  Commission,  two  million  nine  hniidrc<l  and  thii 

three  thousand  three  hundie<l  and  thirty-three  dolla 

which  sum,  in  the  discretion  of  the  Secretary  of  War,  n 

be  immediately  available  for  ex|>endtture  under  contract 

otherwise.    And  of  tbe  sum  hereby  appropriated,  six  \\ 

dred  thousand  dollars  shall  be  deducted  from  Uie  bud 

two  million  five  hundred  and  thirty-three  thousand  th 

hundred  and  thirty-three  dollars  authorised  to  be  sp[ 

ptiated  aud  cx^^dfti  fo^  tha  ftacal  Year  ending  June  tl 
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tieth,  eighteen   hundred    and  ninety-nine,  by  the  *'Act    voL2»,p.23o. 
making  appropriations  for  the  construction,  repair,  and 
preservation  of  certain  public  works  on  rivers  and  harbors, 
and  for  other  purposes,''  which  became  a  law  on  June  third, 
eighteen  hundred  and  ninety-six. 

For  the  purpose  of  preventing  the  Mississippi  River  Prevention  of 
from  breaking  through  into  the  Cache  River  at  or  nearRi^Veto.^**** 
a  point  known  as  Beach  Kidge,  a  few  miles  north  of  Cairo, 
whereby  the  National  Cemetery  at  Mound  City,  at  the 
mouth  of  the  Cache  Eiver,  and  the  Marine  Hospital  at  Cairo 
would  be  in  inimiuent  danger  of  destruction,  the  sum  of  one 
hundred  thousand  dollars,  or  so  much  thereof  as  may  be 
necessary,  is  hereby  appropriated,  to  be  immediately 
available. 

Improving  Missouri  River  from  mouth  to  Sioux  City,  ^i«»oiiriiUTer 
Iowa:  For  continuing  improvement  of  Missouri  River  from    ^%5i^,*eto. 
its  moutli  to  8ioux  City,  Iowa,  including  salaries,  clerical, 
oftice,  traveling,  and  misijellaneous  expenses  of  the  Mis- 
souri River  Commission,  surveys,  permanent  bench  marks, 
and  gauges,  three  hundred  thousand  dollars;  of  the  sum 
heretofore  appropriated  for  improving  the  Missouri  River, 
the  Secretary  of  War  is  directed  to  expend  not  exceeding 
twenty-five  thousand  dollars  to  repair  and  protect  the 
works  in  the  neighborhood  of  Nebraska  City,  in  the  State    NebraakaCity, 
of  Nebraska.  ^•^'•• 

The  unexpended  balance  of  the  appropriation  for  theySuwwieeBiT«r, 
improvement  of  the  Suwanee  River,  Florida,  may,  in  the 
discretion  of  the  Secretary  of   War,  be  expended    for 
deepening  the  West  Pass  of  the  Suwanee  River  at  its 
mouth. 

A  sum  not  exceeding  fifteen  thousand  dollars,  or  so  much  j^^^^  Lake, 
thereof  as  may  be  necessary,  of  the  money  heretofore  ap- 
propriated for  the  construction  of  reservoirs  at  the  head 
waters  of  the  Mississippi  River  may  be  used  and  is  hereby 
made  available  for  the  payment  of  damages  for  lands  and 
tenements  overflowed  or  injured  by  the  construction  of  a 
reservoir  and  dam  at  Gull  Lake,  Minnesota. 

That  the  Secretary  of  War  be,  and  he  is  hereby,  author-  ^^^ho  yr»,^Tj^ 
ized  to  investigate  the  extent  of  the  obstruction  of  the2at"onof,eto?* 
navigable  waters  of  Florida,  Louisiana,  and  other  South 
Atlantic  and  Gulf  States  by  the  aquatic  plant  known  as 
the  water  hyacinth,  and  to  perform  such  experimental 
work  as  he  shall  deem  necessary  to  determine  some  suit- 
able and  feasible  plan  or  method  of  checking  and  removing 
such  obstacle,  so  far  as  it  is  a  hindrance  to  interstate  or 
foreign  commence,  and  to  report  the  results  of  such  investi- 
gation and  exx>^i'iinental  work;  and  the  sum  of  five 
thousand  dollars,  or  so  much  thereof  as  may  be  necessary, 
is  hereby  appropriated  to  pay  the  cost  thereof. 

That  the  Secretary  of  War  be,  and  he  hereby  is,  directed  w2iS?BfT6irto 
to  cause  a  survey  to  be  made  to  examine  into  the  feasibility  FiveMiie  Greek, 
and  advisability  of  the  improvement  of  the  waterway  be-  •**• 
ginning  at  a  point  at  or  near  the  site  selected  for  Lock 
Numbered  Thirteen,  on  the  Warrior  River,  and  continuing 
up  Valley  River  from  its  mouth,  following  the  general 
course  of  said  stream,  to  Bessemer,  Alabama;  thence  up 
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tbe  Valley  to  Biruiingbam  aod  beyond  to  Five  Mile  0: 
at  a  ]>oitit  where  safticient  head  can  be  obtitined  to  b\i 
water  for  that  part  of  said  route  between  Five  Mile  t. 
and  Beasemer,  Alabama,  so  as  to  secure  »  channel  to 
a  minimum  depth  of  six  feet  and  be  at  least  fifty  ft 
width  at  tbe  water  line,  aud  to  ascertain  the  cost  of 
improvement,  and  tbecoetof  such  survey  shall  bedefi 
from  the  unexpended  balance  of  the  fnods  taeretofoi 
propriated  for  the  improvemcntof  the  Black  Warrior  '. 
fh>m  Tnscaloosa  to  Daniels  Creek, 
itabta*  p»n,     YoT  the  purchase  of  a  dredge  boat  for  uao  in  tbe  h 
Drgdgo  boat,  improvement  at  Sabine  Pass,  Texas,  one  handred  tboi 
•'*  dollars,  and  for  the  expense  of  operating  tbe  same  d 

the  tlsail  yearendiiig  June  thirtieth,  eighteen  bandre 
ninety  eiglit,  thirty  thoufaud  dollars;  in  all,  one  bui 
and  tbirt^  thousand  dollars. 

Mobile  Ba7.  For  maintaining  and  keeping  oi>en  tbechaonel  in  >l 
Bay,  in  tbe  State  of  Alabama,  twenty-live  thoasand  do 
or  so  much  theifof  as  may  be  necessary,  to  be  expt 
Quder  the  direction  of  tbe  Secretary  of  War  durin) 
fiscal  year  ending  June  thirtieth,  eighteen  hniidreil 
ninety-eight. 

■Mtaatoi,  eic.  And  hereafter  the  Secretary  of  War  shall  aniinall} 
mit  estimates  in  detail  lor  river  and  harbor  improver 
required  for  the  ensuing  fiscal  year  to  tbe  Secretary  < 
Treasury  to  be  ineladed  bi,  and  carried  into  tbe  sum 
of,  the  Book  of  Ketimates. 


MlMvUuMiu.  MISCELLANEOUS  OBJECTS,   WAR  DEPARTMENT. 

northm*'Bw'      SURVEY  OF    NORTHERN   AND  NORTHWBSTEUN  U 
lakes.  '  For  printing  and  issuing  charts  for  a86.of  navigator; 

electrotyping    plates   for  chart  printing,   two    thou 

dollars. 

For   surveys,  additions   to,    and   correcting   engi 

plates,  to  be  available  nntil  expended,  twenty-five 

sand  dollars. 
^^^^™.portlng      TrANSPORTATIOW  OF  REPORTS  AMD  MAPS  TO  FOB 

ooiNTRiEs :  For  the  transportation  of  reports  and  ma 

foreign  countries  through  the  Smithsonian  lustitation 

hundred  dollars. 


britc-ummiMtini!     CALIFORNIA  DEBRIS  CoHHiBfilON:   For  defrayln{ 
vorzrTioT    cpenaes  of  the  Commission   in  carrying  on    the 

authorized  bythe  Aotof  Congress  approved  March 

eighteen    hundred   and    ninety-three,    fifteen    thou 

dollars. 
^KewTorkHer-     Uaruob  OF  NEW  ToRK:  For  prevention  of  obBtni 

and  injurious  deposits  within  the  harbor  and  a^acentw 

of  New  York  City : 
iiupeobin,*io.     -pQf.  p^y  Qf  inspectors  and  deputy  inapectors,  office  i 

and  expenses  of  office,  ten  thousand  two  Imiidred 

sixty  dollars; 
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For  pay  of  crews  and  maiutenance  of  four  steam  tugs    Vesaek. 
and  three  launches,  forty-eight  thousand  seven  hundreid 
and  forty  dollars; 

In  all,  fifty-nine  thousand  dollars. 

•  •  «  #  • 

Deep  Waterways  Commission  :  For  surveys  and  ex-   i>««p  ^  y»*«^- 
aminations  (including  estimate  of  cost)  of  deep  waterways  oroftt Lakes  aud 
and  the  routes  thereof,  between  the  Great  Lakes  and  the^JJj"^*^****®^*' 
Atlantic  tide  waters,  as  recommended  by  the  report  of  the 
Deep  Waterways  Commission  transmitted  by  the  Presi- 
dent to  Congress  January  eighteenth,  eighteen  hundred 
and  ninety-seven,  one  hundred  and  fifty  thousand  dollars. 
Such  examinations  and  surveys  shall  be  made  by  a  board    Board  to  sur- 
of  three  engineers,  to  be  designated  by  the  President,  one^^'**®* 
of  whom  may  be  detailed  from  the  Engineer  Corps  of  the 
Army,  one  from  the  Coast  and  Geodetic  Survey,  and  one 
shall  be  appointed  from  civil  life. 

That  for  the  purpose  of  ascertaining  the  character  and  si^^eMi.^**" 
value  of  the  improvemenis  made  at  the  Pass  of  Aransas, 
on  the  Gulf  coast  of  Texas,  by  the  Aransas  Pass  Harbor 
Company,  a  board  of  three  engineers  shall  be  appointed   Board  to  exam- 
by  the  President,  from  the  Engineer  Corps  of  the  Army;  jJInJ"^ '"''''** 
and  such  board  shall  personally  make  examination  of  the 
work  done  by  said  comi)any  for  the  purpose  of  deepening 
the  channel  and  removing  the  bar  at  or  near  said  Pass  of 
Aransas. 

It  shall  be  the  duty  of  the  board  so  constituted  to  report  i>ttti«- 
the  depth  of  water  upon  the  bar  at  the  time  of  their  exami- 
nation; the  character  of  the  work  done  and  the  cost  of 
same;  the  character  and  cost  of  any  unfinished  work  con- 
tracted to  be  done  by  said  company ;  the  probable  result 
upon  the  deepening  of  the  channel  across  the  bar  of  any 
work  contracted  for  or  contemplated  by  said  company, 
but  not  then  finished;  the  value  to  the  Government  of  all 
work  done  or  contracted  to  be  done  by  said  company  for 
the  purpose  of  deepening  said  channel  or  removing  said 
bar,  and  such  other  information  as  they  may  deem  essen- 
tial to  be  known  to  Congress  in  making  future  provi- 
sion for  the  purchase  of  said  works  by  the  United  States 
Government. 

Said  board  shall  report  the  result  of  their  investigation  Boport 
to  the  Secretary  of  War  on  or  before  the  first  Monday  in 
December,  eighteen  hundred  and  ninety-seven,  and  the  Sec- 
retary shall  immediately  transmit  the  report  to  Congress; 
and  five  thousand  dollars,  or  so  much  thereof  as  may  be 
necessary,  is  hereby  appropriated  to  pay  the  expenses  of 
the  said  board  and  for  the  services  of  the  said  engineers, 
the  amount  of  such  compensation  for  said  services  to  be 
fixed  by  the  Secretary  of  War. 

Memorial    bridge    across   Potomac    Biver:  To    Momoriai 
enable  the  Chief  of  Engineers  of  the  Army  to  make  theRi!^'  PotomM 
necessary  surveys,  soundings,  and  borings,  and  for  secur- 
ing designs  and  estimates  for  a  memorial  bridge  from  the 
most  convenient  point  of  the  Naval  Observatory  grounds, 
or  adjacent  thereto,  across  the  Potomac  Biver  to  the  most 
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coDTenient  point  of  the  Arlin^n  estate  property, 
thousand  five  handred  dollara. 

-ST  ""^  UNDEB  THE  STATE  DEPAETMENT. 

Niangiu  ca-  NiOA.BA.QnA  Oahal  Gohhission:  To  coDtiuoe  thi 
^miBbaioB  w  veyB  and  exauiiuatioDB  aathorized  by  the  Act  ai)p 
""""oo.  '"March  second,  eighteen  hundred  and  ninety-five,  en 
*^ii,p.M8.  "An  Act  making  appropriationa  for  the  sundry 
expenses  of  the  Government  for  the  fiscal  year  ending 
thirtieth,  eighteen  handred  and  ninety-six,  and  for 
purposes,"  into  the  proper  route,  the  feaaibUity  and 
of  construction  of  the  Nicaragua  Canal,  with  the  vi 
making  complete  plans  for  the  entire  work  of  coustn 
of  such  canal  as  therein  provided,  one  handred  and 
thousand  dollars;  and  to  carry  oat  this  purpose  tlie  '. 
dent  of  the  United  States  is  authorized  to  appoint,  b 
with  the  advice  »nd  consent  of  the  Senate,  a  conun 
to  consist  of  one  engineer  from  the  Corps  of  Engine 
the  United  States  Army,  one  oflicer  of  the  Navy,  wfai 
be  taken  from  the  active  or  retired  lists,  and  one  en( 
from  civil  life,  said  commission  to  have  all  the  power 
duties  conferred  upon  the  commiBaion  provided  for  i] 
Act. 

Approved,  Jane  i,  1897. 


Vol.  38,  pp.  « 
V<>L2).p.lU. 


#/ 


Whereas  the  provisions  of  chapter  eight  hundred  am 

;     of  the  laws  of  eighteen   hundred  and  ninety,  ani 

amendments  thereto,  adopting  regulations  for  pre 

ing  collisions  at  sea,  apply  to  all  waters  of  the  U 

States  connected  with  the  high  seas  navigable  bi 

going  vessels,  except  so  far  as  the  navigation  of  an^ 

bor,  river,  or  inland  wateis  is  regulated  by  special 

duly  made  by  local  authority;  and 

■  Whereas  it  is  desirable  that  the  regulations  relating  t 

navigation  of  all  harbors,  rivers,  and  inland  waters  ( 

United  States,  except  the  Qreat  Lakes  and  their 

necting  and  tributary  waters  as  far  east  as  Montrea 

the  B^  Biver  of  the  North  and  rivers  emptying 

the  Qnlf  of  Mexico  and  their  tributaries,  shidl  be  s 

in  one  Act:  Therefore, 

;     Be  it  enacted  by  (Ac  Senate  and  House  of  ReprenenU 

of  the  United  States  of  America  in  Congress  assembled, 

the  following  regulations  for  preventing  collision  she 

followed  by  all  vessels  navigating  all  harbors,  rivers 

inland  waters  of  the  United  States,  except  the  Great  1 

and  their  connecting  and  tributary  waters  as  far  ea 

Montreal  and  the  Red  Biver  of  the  North  and  rivers  ei 

ing  into  the  Onlf  of  Mexico  and  their  tributaries,  ani 

hereby  declared  special  rules  duly  made  by  local  suthi 
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CHAP.  3. — An   Act  Makin^r  appropriations  for  the  current  and     Jane  7. 1897. 
contingent  expenses  of  the  Indian  Department  and  for  falfiUing  treaty  " 
stipulations  with  various  Indian  tribes  for  the  fiscal  year  ending  Jane 
thirtieth,  eighteen  hundred  and  ninety -eight,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That  mJj^S^pSi.' 
the  following  sums  be,  and  they  are  hereby,  appropriated,  tioM. 
out  of  any  money  in  the  Treasury  not  otherwise  appropri- 
ated, for  the  purpose  of  i)aying  the  current  and  contingent 
expenses  of  the  Indian  Department  in  full  compensation 
for  all  offices  the  salaries  for  which  are  specially  provided 
for  herein  for  the  service  of  the  fiscal  year  ending  June 
thirtieth,  eighteen  hundred  and  ninety-eight,  and  fulfilling 
treaty  stipulations  for  the  various  Indian  tribes,  namely: 

•  •  •  •  • 

• 

For  completing  the  necessary  surveys  within  the  Chip-    sorveyt. 
pewa  Indian  Reservation  in  Minnesota,  including  expenses 
of  examining  and  appraising  pine  lands,  under  the  provi- 
sions of  the  Act  approved  January' fourteenth,  eighteen  hun- 
dred and  eighty-nine,  to  be  reimbursed  to  the  United  States 
out  of  proceeds  of  the  sale  of  their  lands,  fifty  thousand 
dollars:  Provided,  That   all   lands  acquired  and  sold  by    Proviso. 
the  United  States  under  the  "  Act  for  the  relief  and  civili-  tion****^"^*^*' 
zation  of  the  Chippewa  Indians  in  the  State  of  Minnesota," 
approved  January  fourteenth,  eighteen  hundred  and  eighty- 
nine,  shall  be  subject  to  the  right  of  the  United  States  to 
construct  and  maintain  dams  for  the  purpose  of  creating 
reservoirs  in  aid  of  navigation,  and  no  claim  or  right  of   ^-^-^^  "a^^^« 
comi)ensation  shall  accrue  from  the  overflowing  of  said  ^^^''^  °^"' 
lands  on  account  of  the  construction  and  maintenance  of 
such  dams  or  reservoirs.    And  the  Secretary  of  War  shall 
furnish  the  Commissioner  of  the  General  Land  Office  a  list 
of  such  lands,  with  the  particular  tracts  appropriately  de- 
scribed, and  in  the  disposal  of  each  and  every  one  of  said 
tracts,  whether  by  sale,  by  allotment  in  severalty  to  individ- 
ual Indians,  or  otherwise,  under  said  Act,  the  provisions  of 
this  paragraph  shall  enter  into  and  form  a  part  of  the  con- 
tract of  purchase  or  transfer  of  title. 

•  •  •  #  • 

Approved,  June  7, 1897. 
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Preliminary. 

In  the  following  rules  every  steam-vessel  which  is  under  ^Jj^j »»*">«  «' 
sail  and  not  under  steam  is  to  be  considered  a  sailing- ves-    sSliiing  reMeL 
sel,  and  every  vessel,  under  steam,  whether  under  sail  or    steam  veweL 
not,  is  to  be  considered  a  steam  vessel. 

The  word  "  steam-vessel "  shall  include  any  vessel  pro- 
pelled by  machinery. 

A  vessel  is  "under  way,"  within  the  meaning  of  these    "Undorwaj." 
rules,  when  she  is  not  at  anchor,  or  made  fast  to  the  shore, 
or  aground. 

Rules  Concerning  Lights,  and  so  forth.         ,  RuieaooDoern. 

'  ing  lighto,  etc 

The  word  "  visible  "  in  these  rules,  when  applied  to  lights, ..  ^g*5i°  ? "  ^  ^' 
shall  mean  visible  on  a  dark  night  with  a  clear  atmosphere. 

Article  1.  The  rules  concerniug  lights  shall  be  com-  jP«riod  of  own- 
plied  with  in  all  weathers  from  sunset  to  sunrise,  and  dur-^   °^' 
ing  such  time  no  other  lights  which  may  be  mistaken  for 
the  prescribed  lights  shall  be  exhibited. 

Art.  2.  A  steam -vessel  when  under  way  shall  carry — 
a)  On  or  in  front  of  the  foremast,  or,  if  a  vessel  without  a 
_bremast,  then  in  the  fore  part  of  the  vessel,  a  bright  white    si^m  TemeU 
light  so  constructed  as  to  show  an  unbroken  light  over  an  Sgut forwiila^^^ 
arc  of  the  horizon  of  twenty  points  of  the  compass,  so  fixed 
as  to  throw  the  light  ten  points  on  each  side  of  the  vessel, 
namely,  from  right  ahead  to  two  points  abaft  the  beam  on 
either  side,  and  of  such  a  character  as  to  be  visible  at  a  dis-    viaibuity. 
tance  of  at  least  five  miles. 

(b)  On  the  starboard  side  a  green  light  so  constructed  as  ^^^.JJ^^JlJJ** 
to  show  an  unbroken  light  over  an  arc  of  the  horizon  of  ten 

points  of  the  compass,  so  fixed  as  to  throw  the  light  from 
right  ahead  to  two  points  abalt  the  beam  on  the  starboard 
side,  and  of  such  a  character  as  to  be  visible  at  a  distance 
of  at  least  two  miles. 

(c)  On  the  i)oi  t  side  a  red  light  so  constructed  as  to  show  Red  light, port 
an  unbroken  light  over  an  arc  of  the  horizon  of  ten  points****®- 

of  the  compass,  so  fixed  as  to  throw  the  light  from  right 
ahead  to  two  points  abaft  the  beam  on  the  port  side,  and  of 
such  a  character  as  to  be  visible  at  a  distance  of  at  least    vitiuuiy. 
two  miles. 

(d)  The  said  green  and  red  side  lights  shall  be  fitted  with  inboard  screens 
inboard  screens  projecting  at  least  three  feet  forward  fromfrghu^"*"*"*^ 
the  light,  so  as  to  prevent  these  lights  from  being  seen 

across  the  bow. 

(e)  A  sea  going  steam-vessel  when  under  way  may  carry    Additional 
an  additional  white  light  similar  in  construction  to  the  light  '^^'^^^^^^ 
mentioned  in  subdivision  (a).    These  two  lights  shall  be  so 

placed  in  line  with  the  keel  that  one  shall  be  at  least  fifteen 
feet  higher  than  the  other,  and  in  such  a  position  with  ref  Po<«ition,ete.of 
erence  to  each  other  that  the  lower  light  shall  be  forward  two  white  Ugiiu. 
of  the  upper  one.  The  vertical  distance  between  these  lights 
shall  be  less  than  the  horizontal  distance,  (f )  All  steam- 
vessels  (except  sea-going  vessels  and  ferry-boats),  shall 
carry  in  addition  to  green  and  red  lights  required  by  article 
two  (b),  (c),  and  screens  as  required  by  article  two  (d),  a 
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ontnjiTmreot central  niiige of  twowhitelights;  the  after-light  beiiif 

'*'  riedntiiii  elevation  lit  least  fifteen  feet  iihove  the  light  n 

bend  of  the  vessel.    The  head-light  shall  be  so  coDstri 

as  to  show  au  uDbroken  light  throngh  twenty  points  o 

comimss,  namely,  from  right  ahead  to  two  jmints  aba) 

beam  on  either  side  of  the  ve8sel,  and  the  after -light 

to  show  all  around  the  horizon. 

j^J*]?"  ^^Jh^     Art,  3.  A  steam-vessel  wben  towiqg  another  vessel  i 

maoT  in  addition  to  lier  side-lights,  carry  two  bright  white  1 

L<j(hu.  ju  jj  vertical  line  oneover  the  other,  not  less  than  thw 

■«•  "h»none!""' ''I""'^' *"''  wlieu  towiMft  more  tban  one  vessel  shall  cat 

Additional  additional  bright  white  light  three  feet  above  or  below 

"g*"*-  lights,  if  the  length  of  the  tow  measuring  from  the  sfa 

the  towing  vesBul  to  the  stern  of  the  last  vessel  tow* 

ceetls  six  buiidrcd  feet.    Each  of  these  lights  shall 

chancirr  ud  the  Same  constructio»  and  character,  and  shall  be  ea 

podiioDof  Uihu>  ill  the  same  iwsition  as  the  white  light  mentioned  in  a 

two  (a)  or  the  after  ran^  light  mentioned  in  article  tv 

sa*u    irMM      S>i<:h  steam  vessel  may  carry  a  small  white  light  aba! 

UKhtaiMti.        fnnnel  or  afteriiiast  for  tlie  vessel  towed  to  steer  by 

iiricuj""^    "■  snch  light  shall  not  be  visible  forward  of  the  beam. 

skjude  n-ri     -A-RT,  .1.  A  sailliig-vessel  under  way  or  being  towed 

aadM-wsTorbfi  carry  the  same  lights  as  are  prescribed  by  article  two 

'"Euhu.  Bteain-vessel  ander  way,  with  the  ext^eption  of  the 

hghts  meiitiniied  therein,  which  they  shall  never  carr 

.      Art.  6.  Whenever,  as  in  the  ease  of  vessels  of  less 

uniinrway 'niuHi  ten  grosB  toMs  Under  way  dnring  bad  wesither,  the 

"Klwbiiioii  of**""^  """^  sidelights  can  not  be  fixed,  these  lights  shi 

p«TMiiie U([hu.  kept  at  hand,  lighted  and  ready  for  use;  and  shall,  o 

approach  of  or  to  other  vessels,  be  exhibited  on  the 

spec  five  sides  in  snl!icient  time  to  prevent  collision,  in 

manner  as  to  make  tbem  most  visible,  and  so  that  the ; 

light  shall  not  be  seen  on  the  port  side  nor  the  red  lig 

thestarboardside,  nor,  if  practicable, more  than  two] 

abaft  the  beam  on  their  respective  sides.     To  make  tl 

of  these  portable  lights  more  certain  and  easy  the  laii 

containing  them  shall  eadi  bo  painted  ontsido  with  the 

of  the  light  they  respectively  contain,  and  shall  be  pro 

with  proper  screens. 

sowincboau.      ART.  7.  Rowing  boats,  whether  under  oars  or  sail, 

i^antern.         have  ready  at  hand  a  lantern  showing  a  white  Ught  i 

shall  be  temitorarily  exhibited  in  sufficient  time  to  pr 

collision. 

Piint  TM-c-ia     -Art.  8.  Pilot-vessels  when  engaged  on  their  static 

oniiiiolii^rdllTy'pilDtiiRe  duty  shall  not  show  the  lights  required  for 

vessels,  but  shall  carry  a  white  light  at  the  masthead 

bic  all  around  the  horizon,  and  shall  also  exhibit  a  Ha 

light  or  llare-np  lights  at  short  intervals,  which  shall 

exceed  fifteen  minutes. 

AnpTMchoror     On  the  near  approach  of  or  to  other  vessels  tliev 

to  oUor  ™«i..  i,j,^,g  tijgjj.  gjde-lightfi  lighted,  ready  for  use,  and  shall 

or  show  them  at  short  intervals,  to  indicate  the  direct 

which  they  are  heading,  but  the  green  light  shall  n 

shown  on  the  port  side  uor  the  red  light  on  the  star 

side. 
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A  pilot- vessel  of  such  a  class  as  to  be  obliged  to  go  along-  ^j8« ®i^^*  J^ ^  J 
side  of  a  vessel  to  put  a  pilot  ou  board  may  sbo w  the  white  ImIwJ  eSj.  ^ 
light  instead  of  carrying  it  at  the  masthead,  and  may, 
instead  of  the  colored  lights  above  mentioned,  have  at  hand, 
ready  for  use,  a  lantern  with  a  green  glass  on  the  one  side 
and  a  red  glass  on  the  other,  to  be  used  as  prescribed  above. 

Pilot-vessels,  when  not  engaged  on  their  station  on  pilot-  piiot-ye««oi8 
age  duty,  shall  carry  lights  similar  to  those  of  other  vessels  SSty?"  p*^**^8® 
of  their  tonnage. 

Art.  9.  (a)  Fishing- vessels  of  less  than  ten  gross  tons,  /|*^*°^^'®"*^* 
when  under  way  and  when  not  having  their  nets,  trawls,  ^(HwU)iit"under 
dredges,  or  lines  in  the  water,  shall  not  be  obliged  to  carry  J^jy»  •^•»  ^»'** 
the  colored  side-lights;  but  every  such  vessel  shall,  in  lieu 
thereof,  have  ready  at  hand  a  lantern  with  a  green  glass  on 
one  side  and  a  red  glass  on  the  other  side,  and  on  approach- 
ing to  or  being  approached  by  another  vessel  such  lantern 
shall  be  exhibited  in  sufficient  time  to  prevent  collision,  so 
that  the  green  light  shall  not  be  seen  on  the  port  side  nor 
the  red  light  on  the  starboard  side. 

(b)  All  fishing-vessels  and  iishing-boats  of  ten  gross  tons    of  ten  groM 
or  upward,  when  under  way  and  when  not  having  their  ^®""°'°p^"^* 
nets,  trawls,  dredges,  or  lines  in  the  water,  shall  carry  and 

show  the  same  lights  as  other  vessels  under  way. 

(c)  All  vessels,  when  trawling,  dredging,  or  fishing  with^^J^^^  ^***'' 
any  kind  of  drag-nets  or  lines,  shall  exhibit,  from  some  part  ^^"^  "*'  * 

of  the  vessel  where  they  can  be  best  seen,  two  lights.  One 
of  these  lights  shall  be  red  and  the  other  shall  be  white. 
The  red  light  shall  be  above  the  white  light,  and  shall  be  at 
a  vertical  distance  from  it  of  not  less  than  six  feet  and  not 
more  than  twelve  feet;  and  the  horizontal  distance  between 
them,  if  any,  shall  not  be  more  than  ten  feet.  These  two 
lights  shall  be  of  such  a  character  and  contained  in  lanterns 
of  such  construction  as  to  be  visible  all  round  the  horizon, 
the  white  light  a  distance  of  not  less  than  three  miles  and 
the  red  light  of  not  less  than  two  miles. 

(d)  Halts,  or  other  water  craft  not  herein  provided  for,  ©iSfeto.'^  *^^' 
navigating  by  hand  power,  horse  power,  or  by  the  current 

of  the  river,  shall  carry  one  or  more-  good  white  lights, 
which  shall  be  placed  in  such  manner  as  shall  be  prescribed 
by  the  Board  of  Supervising  Inspectors  of  Steam  Vessels, 

Art.  10.  A  vessel  which  is  being  overtaken  by  another,  ^^•J"®^JJ*Jk 
except  a  steam-vessel  with  an  after  range-light  showing  all  another, 
around  the  horizon,  shall  show  from  her  stern  to  such  last- 
mentioned  vessel  a  white  light  or  a  tiare-up  light. 

Art.  11.  a  vessel  under  one  hundred  and  fifty  feet  in  onIh"(ISdr«S°ao*d 
length  when  at  anchor  shall  carry  forward,  where  it  can  best  fifty  feet  in 
be  seen,  but  at  a  height  not  exceeding  twenty  feet  above  J.h°rf^**'  **  *^* 
the  hull,  a  white  light,  in  a  lantern  so  constructed  as  to  show 
a  clear,  uniform,  and  unbroken  light  visible  all  around  the 
horizon  at  a  distance  of  at  least  one  mile. 

A  vessel  of  one  hundred  and  fifty  feet  or  upwards  i^  ^^^^J^^^^^^^^ 
length  when  at  anchor  shall  carry  in  the  forward  part  of  up  ward    in 
the  vessel,  at  a  heiglit  of  not  less  than  twenty  and  not^*"*^' 
exceeding  forty  feet  above  the  hull,  one  such  light,  and  at 
or  near  the  stern  of  the  vessel^  and  at  such  a  height  that  it 
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shall  be  not  less  th&a  flfteen  fo 

light,  aiiuther  each  light. 

UoKth    lOT.     The  leu^tb  of  u  vessel  shall  t 

rrmrt  by  "•'^appearing  in  her  certificate  of  k 

iL'i^""°h*'     Abt.  12.  Every  vessel  may, 

bS^JH^."'  '"  attract  attention,  in  addition  to 

these  rules  required  to  carry,  a 

any  detotiatiug  signal  that  can 

tress  signal. 

Bkipi  w  war     Abt.  13.  Ilfothing  in  these  ral 

'^i^^'' raiiia  Operation  of  uuy  special  roles  di 

K  Mi-  (^ny  nation  with  respect  to  add 

iaterr«[«d  lights  for  two  or  more  ships  o: 

with,  Bto.  under  convoy,  or  with  the  exhibi 

adopted  by  shipowners,  which 

their  respective  Governments, 

published. 

niSf*"  ii'T'*     Abt.  14.  A  steam-vessel  proo 

dI^"ib™/'  having  lier  funnel  ap,  may  cany 

it  can  best  be  seen,  one  black 

diameter. 


tliiDalliKliU.etc  . 


SoBOd  iJgub 


Sound  Sighals  fob  F< 


Abt.  15.  All  signals  preeoribe 
onder  way  shall  be  given: 
"stMBi   TB*     1.  By  "steaui-veB8uls''ou  the 
""■'soiling  TBI-     2.  By  "sailing-vessels"  and '' 
•ci«."Bi<^.  horn. 

uemiDii  of    The  words  "  prolonged  blftst" 

biMu.'""'''    mean  ablastof  from  four  to  six 

sooDd  luatni'     A  steam-vessel  shall  be  provit 

"'ided»u«n  vS  or  slrcn,  soundtid  by  steam  OF  by 

'tit-  80  placed  that  the  souud  may  i 

obstruct  ion,  and  with  au  efficit 

efficient  bell.     A  sailing-vessel 

nage  or  npward  shull  be  provit 

and  bell. 

Hipiab  In  fag,     In  fog,  mist,  falling  sdow,  or 

mwt,  Btt.         |jy  ^^y  jjj,  uigiit^  tiie  signala  dei 

b«  used  as  follows,  namely: 

sieaiii  T«ga«i     (a)  A  steam-vi'ssel  under  wa; 

nniUrwny.  ^^  ^^^  mOTB  than  OIIW  miuute,  a 

sniiinij  iBiiaei     (c)  A  sailing-vessel  under  wh 

oDderwiy.       ^f  ,|„j  aiQ^f,  t|,jiH  one  minute,  w 

one  blast;  when  on  the  port  tac 

and  when  with  the  wind  abaft 

succession. 

ohl?*"''  "  '"'     f*^^  ■*■  ^^^sel  when  at  auchoi 

mure  than  one  minute,  ring  the 

seconds. 

stMin  tBHBBi     (e)  A  steam-vessel  when  to? 

^'  signals  presciribed  in   subdivis 

intervals  of  not  more  than  one 

in  succession,  namely,  one  prolo 

&WVi  not  gwfe  «.ii^  oftiet. 
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(f)  All  rafte  or  other  water  craft,  not  herein  provided  for,  ^Sl?ora}t.°****' 
navigating  by  hand  power,  horse  power,  or  by  the  current  ^*  '® 
of  the  river,  shall  sound  a  blast  of  the  fog-horn,  or  equiva- 
lent signal,  at  intervals  of  not  more  than  one  minute. 

Speed  of  Ships  to  be  Moderate  in  Fog,  and  so   sneed  of  ehipt 

'  in  fog,  etc. 

FORTH. 

Art.  16.  Every  vessel  shall,  in  a  fog,  mist,  falling  snow,    to  be  moder- 
or  heavy  rainstorms,  go  at  a  moderate  speed,  having  care-  ***" 
ful  regard  to  the  existing  circumstances  and  conditions. 

A  steam-vessel  hearing,  apparently  forward  of  her  beam,    stoppageofen. 
the  fog  signal  of  a   vessel  the  position  of  which  is  not  fondufon^eto!" 
ascertained  shall,  so  far  as  the  circumstances  of  the  case 
admit,  stop  her  engines,  and  then  navigate  with  caution 
until  danger  of  collision  is  over. 

Steering  and  Sailing  Rules.  St^"^"?   ^^ 

■ailing  mlet. 
PRELIMINARY — RI8K   OF   COLLISION. 

Risk  of  collision  can,  wlien  circumstances  permit,   be    Aeoertainment 
ascertained  by  carefully  watching  the  compass  bearing  of  o[^^^  o^  ^^' 
an  ap|>roacliing  vessel.    If  the  bearing  does  not  appreciably 
change,  such  risk  should  be  deemed  to  exist. 

Art.  17.  When  two  sailing-vessels  are  approaching  one  ^wo  tailing 
another,  so  as  to  involve  risk  of  collision,  one  of  them  shall  veaaeisapproach- 
keep  out  of  the  way  of  the  other  as  follows,  namely :  i-ufe^°Sf  "Sfold? 

(a)  A  vessel  which  is  running  free  shall  keep  out  of  the«»<*of  couiaion. 
way  of  a  vessel  which  is  close-hauled. 

(b)  A  vessel  which  is  close  hauled  on  the  port  tack  shall 
keep  out  of  the  way  of  a  vessel  which  is  closed-hauled  on 
the  starboard  tack. 

(c)  When  both  are  running  free,  with  the  wind  on  differ- 
ent sides,  the  vessel  which  has  the  wind  on  the  port  side 
shall  keep  out  of  the  way  of  the  other. 

(d)  When  both  are  running  free,  with  the  wind  on  the 
same  side,  the  vessel  which  is  to  the  windward  shall  keep 
out  of  the  way  of  the  vessel  which  is  to  the  leeward. 

(e)  A  vessel  which  has  the  wind  aft  shall  keep  out  of  the 
way  of  the  otjier  vessel. 

Art.  18.  Rule  1.  When  steam- vessels  are  approaching ^^pJ^^Jhi" 
each  other  head  and  head,  that  is,  end  on,  or  nearly  so,  iteacn  otiMr  nS 
shall  be  the  duty  of  each  to  pass  on  the  port  side  of  the  °°* 
other;  and  either  vessel  shall  give,  as  a  signal  of  her  inten- 
tion, one  short  and  distinct  blast  of  her  whistle,  which  the 
other  vessel  shall  answer  promptly  by  a  similar  blast  of 
her  whistle,  and  thereupon  such  vessels  shall  pass  on  the 
port  side  of  each  other.    But  if  the  courses  of  such  vessels 
are  so  far  on  the  starboard  of  ea^h  other  as  not  to  be  con- 
sidered as  meeting  head  and  head,  either  vessel  shall  imme- 
diately give  two  short  and  distinct  blasts  of  her  whistle, 
which  the  other  vessel  shall  answer  i)romptly  by  two  simi- 
lar blasts  of  her  whistle,  and  they  shall  pass  on  the  star- 
board side  of  each  other. 

The  foregoing  only  applies  to  cases  where  vessels  are^^j^P^***^^* 
meeting  end  on  or  nearly  end  ou^  m  «wc\i  ^  ifva^vw^x  vi^\f^ 
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involve  risk  of  collision ;  in  other  words,  to  cases  in  v-\ 
by  day,  each  vessel  sees  the  manta  of  the  other  in  a  lin 
nearly  in  a  litie,  with  tier  own,  and  by  night  to  case 
whicli  each  vessel  is  in  such  a  position  as  to  see  hot) 
sideiigrfats  of  the  other. 
iMpfUeabie     It  does  not  apply  by  day  to  cnses  in  which  a  vessel 

""^  another  ahead  crossing  her  own  coarse,  or  by  night  to  i 

where  the  red  light  of  one  vesitcl  is  opposed  to  the  red 
of  the  other,  or  where  the  green  light  of  one  veet 
opposed  to  the  green  light  of  the  other,  or  where  a  red 
without  a  green  light  or  n  green  light  without  a  red  I 
is  seen  ahead,  or  where  both  green  and  red  lights  are 
anywhere  but  ahead. 
FXiiDi  tona-     Kdlb  1[I.  If,  wbcH  steamvessels  are  approaching 

M^omtothtr  other,  either  vessel  fails  to  understand  the  coarse  < 

tention  of  tlie  other,  from  any  cause,  the  vessel  so  in  c 

shall  immediately  signify  the  same  by  giving  several 

and  rapid  blasts,  not  less  than  four,  of  the  steam-whie 

siuB    «mrt     ItuLB  V.  Whenever  a  steam  vessel  is  nearing  a 

t™d°  r  «o"e  In  bend  or  curve  in  the  channel,  where,  from  the  heights 

ik*eiiuHi.Ma.  banks  or  other  cause,  a  steam-vessel  approaching  froi 
opposite  direction  can  not  be  seen  for  a  dititance  of  L 
mile,  such  steam- vessel,  when  she  shall  have  arrived  w 
half  a  mile  of  such  curve  or  henil,  shall  give  a  signal  b, 
long  blast  of  the  steam -whistle,  which  signal  sha 
answered  by  a  similar  blast,  given  by  any  approsw 
steam-vessel  that  may  be  within  hearing.  iShould 
signal  be  so  answered  by  a  steam-vessel  upon  the  fa 
side  of  such  bend,  then  the  usual  signals  for  meetiuf 
passing  shall  immediately  be  given  and  answered;  b 
the  first  alarm  signal  of  such  vessels  be  not  answered 
is  to  consider  the  channel  clear  and  govern  herself  ac 
ingly. 
SMun  iMMia     When  stcam-vesscIs  are  moved  from  their  docksor be 

JJ^]^'™*""'' and  other  boats  are  liable  to  pasefromany  direction  to 
them,  they  shall  give  the  same  signal  as  in  the  case  ol 
sels  meeting  at  a  bend,  hut  tromedintely  after  clearioi 
berths  so  as  to  be  frilly  in  sight  they  shall  be  goverue 
the  steering  and  Railing  rales. 
0"«^«n»«:     Rule  VIII.  When   Bteam-vessels  are  raaning   in 

pua    >Do"'her  same  direction,  and  the  vessel  which  is  astern  shall  d 

8£ji^*u'm'"""'  **  pass  on  the  right  or  starboard  hand  of  the  vessel  al 
she  shall  give  one  short  blast  of  the  steam-whistle, 
signal  of  such  desire,  and  if  the  vessel  ahead  answers 
one  blast,  she  shall  put  her  helm  to  jwrt;  or  if  she  i 
desire  to  pass  on  the  left  or  port  side  of  the  vessel  ali 
she  Hhiill  give  two  short  blasts  of  the  Bteam-whistle 
signal  of  such  desire,  and  if  the  vessel  ahead  answers 
two  blasts,  shall  put  her  helm  to  starboard;  or  if  the 
sel  ahead  does  not  think  it  safe  for  the  vessel  astei 
attempt  to  pass  at  that  point,  she  shall  immediately  sif 
the  same  by  giving  several  short  and  rapid  blasts  ol 
steam -whistle,  not  less  than  four,  and  under  no  cin 
stances  shall  the  vessel  astern  attempt  to  pass  the  vi 
ahead  until  such  time  as  they  have  reached  a  point  v 
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her  willingness  by  blowing  the  proper  signals.  The  vessel 
ahead  shall  in  no  case  attempt  to  cross  the  bow  or  crowd 
apon  the  course  of  the  passing  vessel. 

Rule  IX.  The  whistle  signals  provided  in  the  rules    wwstie  aig. 
under  this  article,  for  steam-vessels  meeting,  passing,  or  Jtwuuer"  in  sight 
overtaking,  are  never  to  be  used  except  when  steamers  ar©o[i,o?wte©  ^^Yo' 
in  sight  of  each  other,  and  the  course  and  position  of  each  sigoaE.**      *** 
can  be  determined  in  the  daytime  by  a  sight  of  the  vessel 
itself,  or  by  night  by  seeing  its  signal  lights.    In  fog,  mist, 
falling  snow  or  heavy  rainstorms,  when  vessels  can  not  so 
see  each  other,  fog-signals  only  must  be  given. 

Art.  19.  When  two  steam  vessels  are  crossing,  so  as  to    Twotteamve*. 
involve  risk  of  collision,  the  vessel  which  has  the  other  on"®   crowing, 
her  own  starboard  side  shall  keep  out  of  the  way  of  the 
other. 

Art.  20.  When  a  steam-vessel  and  a  sailing-vessel  are   IPf^  ^^^  •' 
proceeding  in  such  directions  as  to  involve  risk  of  collision,  to  avoid  miu^ 
the  steam- vessel  shall  keep  out  of  the  way  of  the  sailing-  v«m«i«- 
vessel. 

Art.  21.  Where,  by  any  of  these  rules,  one  of  the  two  what  t68»61 
vessels  is  to  keep  out  of  the  way,  the  other  shall  keep  ber  JJjJI^^^^p  **•' 
conrse  and  speed. 

Art.  22.  Every  vessel  which  is  directed  by  these  rules  Crosainc ahead, 
to  keep  out  of  the  way  of  another  vessel  shall,  if  the  cir- 
cumstances of  the  case  admit,  avoid  crossing  ahead  of  the 
other. 

Art.  23.  Every  steam-vessel  which  is  directed  by  these    certain veaseia 
rules  to  keep  out  of  the  way  of  another  vessel  shall,  on  Jto!^^**"*^**^* 
approaching  her,  if  necessary,  slacken  her  speed  or  stop 
or  reverse. 

Art.  24.  Notwithsta-nding  anything  contained  in  these  vessels  over- 
rules  every  vessel,  overtaking  any  other,  shall  keep  out  of  ^Jjf  et^°°*^*' 
the  way  of  the  overtaken  vessel. 

Every  vessel  ex)ming  up  with  another  vessel  from  any  Deflniuon  of 
direction  more  than  two  points  abaft  her  beam,  that  is,  in  ^'^^^f ^^'^i'**^** 
such  a  position,  with  reference  to  the  vessel  which  she  is 
overtaking  that  at  night  she  would  be  unable  to  see  either 
of  that  vessel's  side-lights,  shall  be  deemed  to  be  an  over- 
taking vessel;  and  no  subsequent  alteration  of  the  bearing 
between  the  two  vessels  shall  make  the  overtaking  vessel 
a  crossing  vessel  within  the  meaning  of  these  rules,  or 
relieve  her  of  the  duty  of  keeping  clear  of  the  overtaken 
vessel  until  she  is  finally  past  and  clear. 

As  by  day  the  overtaking  vessel  can  not  always  know    By  day. 
with  certainty  whether  she  is  forward  of  or  abaft  this  direc- 
tion from  the  other  vessel  she  should,  if  in  doubt,  assume 
that  she  is  an  overtaking  vessel  and  keep  out  of  the  way. 

Art.  25.  In  narrow  channels  every  steam-vessel  shall,  jn^^JJ™ J^^hlan^ 
when  it  is  safe  and  practicable,  keep  to  that  side  of  the  ileL  *"  ^  * 
fair- way  or  mid-channel  which  lies  on  the  starboard  side  of 
Buch  vessel. 

Art.  26.  Sailing-vessels  under  way  shall  keep  out  of  the    saiung  Teasels 
way  of  sailing-vessels  or  boats  fishing  with  nets,  or  lines,  or  l^^u  7elleu 
trawls.    This  rule  shall  not  give  to  any  vessel  or  boat  en-  flthing,  etc 
gaged  in  fishing  the  right  of  obstructing  a  fair- way  used  by 
vessels  other  than  fishing- vessels  or  boat8« 
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o^f^ijj**^    Art.  27.  In  obeyiiifr  and  fionstming  these  mlea  di 

atigtatj.  giird  shall  be  had  to  alt  dangers  of  iiavigatiou  and  colli 

aud  to  aity  H|iec-ial  circamstaiiceB  which  may  render 

IMTtare  from  the  above  rntes  necessary  in  order  to  i 

immediate  danger. 

for  TeiatlSnir     SoUND     SiGNlXS    FOB    VeSKBLB    IK    SiGHT     OP 
1^  sf  oM  aa-  ANOTBBB. 

Abt.  28.  Wbru  vessels  are  in  night  of  one  aiioti 
fiteitni-Tessel  nnder  way  whose  engines  are  going  a 
apeed  astern  ghall  indicate  that  fact  by  three  short  1 
on  the  whistle. 

dwW^i™- -^"^  Vessel  Undbb  aht  OincuHi^TANCBs  to  Neo 

atwna  u  M(-  I*BOPBB   PBECAUTIOKS. 

lact  proper  pn- 

Abt.  29.  Nothing  in  these  mles  shnll  esonerate  an; 

ael,  or  the  owner  or  master  or  crew  thereof,  from  the  t 

queuces  of  nuy  neglect  to  carry  lights  or  signals,  or  c 

neglect  to  keep  a  i)roi*er  looktmt,  or  of  the  neglect  o 

precaution  wliioli  may  be  required  by  the  ordinary  pn 

of  seamen,  or  by  the  special  circninstauces  of  the  case 

Li(h(**q  wir     Abt.  30.  The  exhibition  of  any  light  on  board  of  ai 

■eu.  umponrjofwarof  the  United  States  or  a  revenue  cutter  mayb< 

^{•""■'"'■■■'•pcuded  whenever,  in  the  opinion  of  the  Secretary  o 

Navy,  the  commander  in  chief  of  a  aqnadron,  or  the 

mander  of  a  veudel  acting  singly,  the  special  cbaraci 

the  service  may  require  it. 

..u"""  •*'■  DlSTBESa  SlOHALS. 

Abt.  31.  When  a  vessel  is  in  distress  and  requires  a 
ance  from  other  vessels  or  from  the  shore  the  following 
be  the  signals  to  be  used  or  displayed  by  her,  either  tog 
or  separately,  namely: 

IS  THE  DAYTIME. 

A  contirmouB  soanding  with  any  fog-signal  apparati 
firing  a  gun. 

AT  NIGHT. 

First.  Flames  on  the  vessel  as  from  a  bnrning  tar  h) 
oil  barrel,  and  so  forth. 

Second.  A  contiiinons  sounding  with  any  fog-signat  t 

ratua,  or  firing  a  gnn. 

bvw     Hkc.  2.  That  the  supervising  inspectors  of  steam-ve 

"  '"and  the  Supervising  Inspector-General  shall  establish 

I'nle^  to  be  observed  by  steam  vessels  in  passing  each  < 

and  as  to  the  lights  to  be  carried  by  ferry-boats  ao' 

barges  and  canal-boats  when  in  tow  of  steani-vesseli 

inconsistent  with  the  proyisions  of  this  Act,  as  they 

time  to  time  may  deem  necessary  for  safety,  which 

■p«-  when  approved  by  the  Secretary  of  the  Treasury,  are  h( 

.^B».  Aec\ai6A  R\)ea\a.\  TxA^a  Anl'j  made  by  local  aathority,  as 
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of  the  laws  of  eigbteen  hundred  and  ninety.    Two  printed  foJ*feV?^bo*^t^ 
copies  of  such  rules  shall  be  furnished  to  such  ferry  boats  etc.  ^^^^  **  '' 
and  steam  vessels,  which  rules  shall  be  kept  posted  up  in 
conspicuous  places  in  such  vessels. 

Seo.  3.  That  every  pilot,  engineer,  mate,  or  roaster  of  any    Penalty  for 
steam-vessel,  and  every  master  or  mate  of  any  barge  or '^*^"**' •**' 
canal-boat,  who  neglects  or  refuses  to  observe  the  pro- 
visions of  this  Act,  or  tlie  regulations  est^iblished  in  pur- 
suance of  the  preceding  section,  shall  be  liable  to  a  x)enalty 
of  fifty  dollars,  and  for  all  damages  sustained  by  any  ])a8- 
senger  in  his  person  or  baggage  by  such  neglect  or  refusal: 
Provided,  That  nothing  herein   shall  relieve  any  vessel,    L^^^bTntyof 
owner  or  corporation  from  any  liability  incurred  by  reason  vo«»ei,  owner, 
of  such  neglect  or  refusal.  •**'••  '">«^«»K«>d. 

Sec.  4.  That  every  vessel  that  shall  be  navigated  with-  P«n»itjfor 
out  complying  with  the  provisions  of  this  Act  shall  be 
liable  to  a  penalty  of  two  hundred  dolhirs,  one-half  to  go 
to  the  informer,  for  which  sum  the  vessel  so  navigated 
shall  bo  liable  and  maybe  seized  and  proceeded  against  by 
action  in  any  district  court  of  the  United  States  having 
jurisdiction  of  the  ofl'ense. 

Sec.  5.  That  sections  forty- two  hundred  and  thirty-three   Repeal  of  rnies 
and  forty-four  hundred  and  twelve  (with  the  regulations    Rs.fi^"4m 
made  in  pursuance  thereof,  except  the  rules  and  regula-***^,  pp.  816,864.' 
tions  for  the  government  of  pilots  of  steamers  navigating 
the  lied  River  of  the  North  and  rivers  emptying  into  the 
Gulf  of  Mexi(?o  and  their  tributaries,  and  except  the  rules 
for  the  Great  Lakes  and  their  connecting  and  tributary 
waters  as  far  east  as  Montreal),  and  forty-four  hundred 
and  thirteen  of  the  Revised  Statutes  of  the  United  States,    R.&,  mo.4418, 
and  chapter  two  hundred  and  two  of  the  laws  of  eighteen^v^,;^  p  55^ 
hundred  and  ninety-three,  and  sections  one  and  three  of 
chapter  one  hundred  and  two  of  the  laws  of  eighteen  hun-    voL28.p.e72. 
dred  and  ninety-live,  and  sections  five,  twelve,  and  thirteen 
of  the  Act  approved  March  third,  eighteen  nundred  and 
ninety-seven,  entitled  ^^An  Act  to  amend  the  laws  relating   voi.2».pp.689, 
to  navigation,"  and  all  amendments  thereto,  are  hereby  ^•^• 
rei>ealed  so  far  as  the  harbors,  rivers,  and  inland  waters 
aforesaid  (except  the  Great  Lakes  and  their  connecting 
and  tributary  waters  as  far  east  as  Montreal  and  the  Red 
River  of  the  North  and  rivers  emptying  into  the  Gulf  of 
Mexiiio,  and  their  tributaries)  are  concerned. 

Sec.  6.  That  this  Act  shall  take  effect  four  months  frometfeSl*"  ^  **''* 
the  date  of  its  ai)proval. 

Approved,  June  7, 1897. 


CHAP.  5— An  Act  To  authorize  the  oonstraotion  of  abridgeaorofls     Jime  9. 1807. 
the  CliDch  River,  KingntOD,  TeDiiessee. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentativei 
of  the  United  States  of  America  in  Congress  assembled^  That    Romw  County 
the  county  of  Roane,  in  the  State  of  Tennessee,  in  its  cor- J^*dJ?'ciiioS 
porate  capacity,  is  hereby  authorized  and  empowered  to  S*^*Lf*  Kiigt. 
construct  and  maintain  abridge  over  and  across  the  Olineh    ^' 
River  at  or  near  the  town  of  KiTvgston,  %c>  %i^  V^  custcfim^ 
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said  town  of  KiiigBtoti  with  the  opposite  or  north  bu 
said  river. 

^j^  to  Mil-  gj,.Q_  2.  That  said  bridge  shall  be  so  constructed  tV 
reasnimtilc  l'i«e  and  anobstrncted  passageway  ina; 
secaretlto  all  water  craft  navigating  said  river  at  the  i 
aforesaid;  and  if  said  bridge  shall  be  constraeted 
drawbridge,  the  draw  shall  be  oi>eDed  promptly,  ajton 
eonable  HJ^nal,  for  the  passage  of  boats  and  vessels; 
whatever  kind  of  bridge  is  constructed,  the  owners  tl 
shal)  maintain,  at  their  own  expense,  from  sunset  to  sni 
sncb  ligiits  or  other  signals  thereon  as  the  Ligbt-f 
Board  shall  prescribe. 
>'  Sec.  3.  That  said  bridgeshall  not  be  built  orcommf 
'"  until  the  plans  and  location  of  the  same  shall  have 
approved  by  the  Secretary  of  War;  and  no  change  sh 
made  in  this  constrnction,  and  no  alteration  of  it  sbi 
ckugM.  madeafler  its  conNtruction,  unless  such  change  or  altei 
shall  in  like  manner  receive  the  approval  of  the  f 
tary  of  War. 
tfoUflaUon  of     Sec.  i.  That  the  Secretary  of  War,  upon  receivin 

■pproTiL  design,  drawings,  and  apetiitications  of  said  bridge,: 

map  of  the  location,  and  such  other  information  as  he 
call  for,  and  u\mn  being  satisfied  that  the  bridge, ' 
bnilt  according  to  such  designs  and  drawings,  will  1 
accordance  with  the  requirements  of  this  Act,  and 
not  nnrcaaonably  obstruct  the  navigation  of  said  rivei 
and  is  hereby,  authorized  and  directed  to  approve 
design,  drawings,  and  specilications,  and  to  so  notify 
conntyof  linana  Ui>on  receivingsuch  notification  the 
county  of  Koanemay  proceed  to  construct  said  bridge 
forming  strictly  to  the  approved  design,  drawings, 
specifications. 

tnre'Sa  ''^i     Sec.  5,  That  any  bridge  bnilt  nnder  this  Act,  accoi 

nraw.  to  its  limitations,  shall  be  a  lawful  structure,  and  elii 

recognized  and  known  as  a  post  route,  upon  wliicb  the  n 
troops,  and  munitions  of  war  of  the  United  States  slii 
transmitteil  free  of  charge. 
KiKbttauntnii,     qbc.  6.  That  the  riglit  is  hereby  expressly  reserv* 
alter,  amend,  or  repeal  this  Act. 

.S^™Sron'!*     ^^'^-  '■    That  this  Act  shall  be  noil  and  void  if  a 
construction  of  the  bridge  herein  authorized  be  not 
mcnced  within  one  year  and  completed  within  three } 
from  the  date  hereof. 
Approved,  June  9, 1897. 


CHAP.  6.— -An  Art  To  nraend  an  Act  entitled  "An  Act  to  &ntl 

~  the  countrDction  of  a  steel  bridge  over  the  Saint  Louis  River  be 
the  StateBnl'WiBcon^iii  and  MiniieHota,"  nj>pto Ted  April  twenty-fr 
eightePD  hundred  and  iiitiet;-four,  as  aitiended  by  an  Act  app 
August  fourth,  ei):hteeii  liuiidred  and  ninety -four,  entitled  "A 
■    -  '  - -7--  -.L  . . "  nn  of  ft  steel  bridge  O'- 


Saint  Louis  Kivt 


betwi 


]  the  States  of  Minnesotk  and  Wiaco 


^ V^V  pp*».  "/ 1'^  ijuitcd  S(at€8  of  America  in  Congrest  aaaetnhJed, 


LAWS  AFFECTING  CORPS  OF  ENGINEERS.       4219 

and  section  tbree  of  the  same,  as  amended  by  the  said  Act 
approved  August  fourth,  eighteen  hundred  and  ninety-four,  voi. 28, p.  228. 
entitled  "An  Act  to  amend  an  Act  to  authorize  the  con- 
struction of  a  steel  bridge  over  the  Saint  Louis  River  be- 
tween the  States  of  Minnesota  and  Wisconsin,''  be  amended 
80  as  to  read,  resi)ectively,  as  follows: 

"  Sec.  3.  Tliat  the  accessory  works  referred  to  in  the  pre-    auu  to  nari- 
ceding  section  shall  be  such  booms,  dikes,  piers,  or  other  sa^^»- 
suitable  and  proper  structures  for  confining  the  flow  of 
water  to  a  permanent  channel,  and  for  the  guiding  of  steam- 
boats, rafts,  and  other  water  craft  safely  through  the  draw 
and  rafting  s])ans,  as  shall  be  required  by  the  Secretary  of 
War;  and  in  addition  thereto,  and  before  the  construction    Dredging, 
of  the  bridge  to  be  built  under  this  Act,  the  company  or 
persons  owning  or  holding  such  bridge  shall  be  required, 
under  the  direction  of  the  Secretary  of  War,  or  such  officer 
as  he  shall  designate,  to  dredge  above  and  below  said  bridge 
to  such  depth  and  for  such  distance  as  in  the  judgment  of   Depth  of,  etc.. 
the  Secretary  of  War,  or  of  such  other  officer  as  he  shall  {^^sccretol^"^ 
designate,  shall  have  been  rendered  necessary  by  the  erec-  war, etc. 
tion  of  the  piers  to  said  bridge.'' 

"  Sec.  9.  That  this  Act  shall  be  null  and  void  if  actual  ^^™°*®'VJJ5J5f** 
construction  of  the  bridge  therein  authorized  be  not  com-*^"  *^°™^ 
menced  within  one  year  and  completed  on  or  before  August 
first,  anno  Domini  eighteen  hundred  and  ninety-seven." 

Sec.  2.  That  all  acts  or  parts  of  acts  in  conflict  with  the    RopoaL 
provisions  of  this  Act  are  hereby  repealed. 

Approved,  June  18,  1897. 


7. — An  Act  To  anthorize  the  coDBtrtiction  of  a  bridge  across    JnnelS,  1897. 
Poarl  Kivor,  in  the  Stale  of  MissiHsippi. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives    Marion  c©., 
of  the  United  States  of  America  in  Congress  assembled,  That  p^)jrt'"^fj|jj***5® 
the  board  of  supervisors  of  Marion  County,  in  the  State  of  ooiumWa. 
Mississippi,  be,  and  is  hereby,  authorized  to  construct  and 
maintain  a  higliway  bridge  and  approaches  thereto  across 
Pearl  River,  at  or  near  the  town  of  Columbia,  in  said  county 
and  State. 

Sec.  2.  That  said  bridge  shall  be  located  and  built  under  secretary  of 
and  subject  to  such  regulations  for  the  security  of  navi- ^^^^^^pp^^* 
gation  as  the  Secretary  of  War  may  prescribe,  and  to  secure 
that  object  the  said  board  of  supervisors  shall  submit  for 
his  examination  a  design  and  drawing  of  the  bridge  and  a 
map  of  the  location,  and  until  the  said  plan  and  location 
are  approved  by  him  the  bridge  shall  not  be  commenced  or 
built;  and  should  any  change  be  made  in  said  bridge  before 
or  after  completion,  such  change  shall  be  likewise  subject 
to  the  approval  of  the  Secretary  of  War. 

Sec.  3.  That  the  said  bridge  shall  be  so  kept  and  man-    Aids  to  navi. 
aged  as  to  offer  reasonable  and  proper  means  for  the  pas-  «*^**°- 
sage  of  vessels  and  other  craft  through  or  under  the  same, 
and  for  the  safety  of  vessels  passing  at  night  there  shall    Light*. 
be  displayed  on  said  bridge,  from  sunset  to  &\iim»^^^\X^^ 


I 
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expenae  of  the  owners  tbereof,  snch  lights  or  otber  si 
(^•MM.        w  tlie  LigUt-Honse  Board  may  prescrili^;  and  any  cba 

in  said  bridge  wbich  the  Secretary  of  War  may,  at 

time,  deem  necessary  and  order  in  the  interests  of  n» 

tion  ^liall  be  made  by  tbe  owners  tbereof  at  their 

oxpense. 
B«it'°aHi"na      ^^^-  *■  Tliat  tbis  Act  sliall  be  nnli  and  void  if  actna! 
^ita*      ""  Btractton  of  the  said  bridge  be  not  commenced  in  one 

and  completed  in  three  years  from  tlie  date  liereof 
■^^■k.    *°     ^^^-  ^'  That  the  right  to  alter,  amend,  or  rei>e«1 

Act  is  hereby  expresiiily  reserved. 
Approved,  Jane  18, 1897. 


Ja)jit.inT.  CHAF.  9. — An  Act  Hakinc  anpropriatlon 
in  tbe  approprintioDK  for  the  fiicM  year  endini, 
bDD<li¥d  >nd  iiinet.v-8ev«n,  Mid  for  prior  yean,  aod  for  other 


Be  il  enacted  by  the  Henate  and  House  of  Representati 
iMiriaariHkp-  the  United  Slati-g  of  America  in  Con^eta  aaaembled,  Thi 
pnpruuoii*.  following  snms  be,  and  the  same  are  liereby,  appropri 
out  of  any  money  in  tlie  Treasury  not  otherwise  appi 
atcd,  to  Bujiply  deticieneies  in  tbe  appropnatious  fo 
fiscal  year  eigliteen  liundred  and  ninety-seven,  and  for 
years,  and  for  other  objects  hereinafter  stated,  namelj 


TreMory  D..  TREASUBT  DBPAETMEHT. 

iThVif  *  ^'     Credit  m  accouutb  op  Gkoroe  W.  Gokthals: 

Credit  Id  ki-  Sccretarj"  of  the  Treasury  be,  and  is  hereby,  authorizes 

"•"••*■  directed,  in  settling  the  disbursing  accountH  of  Qeorg 

Goetlials, captain.  Corps  of  Engineers,  United  States  A 

to  cause  to  be  passed  to  the  credit  of  said  Oaptain  Goei 

"  voncher  numbereil  eighty-two  of  bis  accounts  for  diab 

ments  for  foartli  quarter  of  eighteen  hundred  and  nil 

two,  appropriation  for  Improving  Tennessee  River  b 

Cliattauooga,  Tennessee^  Alabama  and  Kentucky,"  I 

amount  paid  by  bim  for  expenses  incurred  in  exami 

title  and  preparing  deeds  to  three  tracts  of  land  purch 

by  the  United  States  at  Locks  Two,  Five,  and  Nine,  Mi 

Shoals  Canal,  amounting  to  seventy-two  dollars. 

Coin.  c.B. dm-     Credit  in  aocoukts  op  Colonel  C.  B.  Comstock 

^MwiVii'""*' Colonel  Gboroe   H.  Mendell;  Authority  is  he 

o'^'uor '"  "  granted  to  the  proper  accounting  officers  of  the  Treasu 

allow  and  cn^dit  in  the  accounts  of  Colonel  O.  B.  Comsi 

brevet  brigadier-general,  United  States  Army,  the  sn 

forty-two  dollars,  standing  agiiinst  him  on  the  books  o 

Treasury:  and  to  allow  and  credit  in  the  accounts  of  Co 

George  H.  Meudell  the  sum  of  four  hundred  and  sev 

two  dollars,  standing  against  him  on  the  books  o1 

Trensury. 

Col.  H.  L.  Ab-     Credit  in  accounts  of  Colonel  H.  L.  Abbot: 

,c  thority  is  hereby  granted  to  tbe  proper  accounting  oG 

of  t\ie  Ti«,%&vvrs  Xa  Sk\^'«  v&d.  cc«dit  in  the  aocoODts  ol 
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onel  H.  L.  Abbot,  brevet  brigadier-ffeneral,  United  States 
Army,  the  sums  of  fifty  dollars  and  eight  cents  and  twelve 
dollars  and  forty  eight  cents,  standing  against  bim  on  the 
books  of  the  Treasury,  for  disbursements  on  account  of 
mileage. 

Credits  in  accounts  of  Maj.  Thomas  W.  8 ymons :  ^^|J-^ JJ^o">*» 
Authority  is  hereby  granted  to  the  proper  accounting  offi-    cr^Tt*°£  ao- 
cers  of  the  Treasury  to  allow  and  credit  in  the  accounts  of  *^*^^**'- 
Maj. Thomas  W.  Symons,  Corps  of  Engineers,  United  States 
Array,  the  sum  of  fifty-one  dollars  and  fifty-two  cents  stand- 
ing against  him  on  tlie  books  of  the  Treasury  for  disburse- 
ments on  account  of  mileage. 


DISTRICT  OF  COLUMBIA.  luSbfi?''***' ^'*' 

Executive  office:  For  amount  required  to  make  the ^^^ •«'>**▼• 
salary  of  the  Engineer  Commissioner  five  thousand  dollars^  salary  of  En. 
per  annum,  fiscal  year  eighteen  hundred  and  ninety-eight,  ^°ner.  ^™°^' 
eight  hundred  and  forty  four  dolhus. 

For  amount  required  to  make  the  salary  of  the  Engineer 
Commissioner  five  thousand  dollars  per  annum,  fiscal  year 
eighteen  hundred  and  ninety  seven,  two  hundred  and 
seventy-nine  dollars  and  six  cents. 

#  #  •  •  • 

Payment  for  lots,  Potomac  River  flats:  Thatj^^^y"®"*  '»' 
the  Act  of  June  eleventh,  eighteen  hundred  and  ninety-six,  ^^potomac  River 
providing  for  the  payment  by  the  District  of  Columbia  oP'yJ;L»,p.3OT. 
one-half  of  the  amount  appropriated  for  "  payment  of  the 
owners  of  the  lots  and  parts  of  lots  referred  to  in  the 
decrees  passed  by  the  supreme  court  of  the  District  of 
Columbia  in  the  case  of  the  United  States  versus  Morris 
and  others,  and  located  in  squares  sixty-three,  eighty-nine, 
one  hundred  and  twenty-nine,  and  one  hundred  and  forty- 
eight,  in  the  city  of  Washington,  in  said  District,  which 
lots  and  parts  of  lots  which  have  been  included  within  the 
limits  of  the  improvement  of  the  Potomac  River  audits 
flats,  in  charge  of  the  Secretary  of  War,"  is  hereby  amended 
so  as  to  make  the  same  payable  wholly  from  the  revenues 
of  the  United  States. 


WAR  Dl^PARTMENT.  ^•^  ^^^ 

ment. 
♦  •  •  •  # 

Pay,  miscellaneous:  That  the  following  paragraph  in  i„^har*?of"Sb 
the  ''Act  making  appropriations  for  the  support  of  the lu? biSSinVand 
Army  for  the  fiscal  year  ending  June  thirtieth,  eighteen s'^^^^^^- ^£2 
hundred  and  ninety-eight,"  approved  March  second,  eight-        •    •  •     • 
een  hundred  and  ninety-seven,  namely:  ^^Additional  pay 
to  ofiicer  in  charge  of  public  buildings  and  grounds  at 
Washington,  District  of  Columbia,  in  addition  to  pay  as 
major,  one  thousand  dollars,"  is  hereby  amended  so  as  to 
read  as  follows:  Additional  pay  to  officer  in  charge  of  pub- 
lic   buildings  and  grounds  at  Washington^  District  of 
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Colnmbift,  in  addition  to  -pay  as  captaiu  of  engineers, 
tbouaand  seven  bandred  dullara. 

For  additional  pay  to  officer  in  charge  of  public^  baiM 
and  grounds  at  Wasbiiigton,  District  of  Colombia,  in  i 
tion  to  pay  as  captain  of  engineers,  live  hundred 
twenty-eight  dollars  and  ninety  cents. 

s.lfiSSr  *■  "■  Credit  im  the  acoockts  op  Major  T.  W.  Sym 
i.-ri-iit   IB  K-Thnttbe  pro[>er  accounting  oflicere  of  the  Treasar 

««iBUiit  hereby  autborized  and  directed  to  credit  M^jor  (late 

tain)  T.  W.  BymoDs,  Corps  of  Engineers,  United  S 
Army,  in  the  settlement  of  bis  pnbltc  iieeounts  wit 
sam  of  one  hundred  and  fifty  dollars,  the  »iii<l  limoanl 
ing  been  paid  out  in  ac<^onlauce  with  the  orders  o 
8e<',retary  of  War  and  the  provisions  of  the  regulatioi 
the  government  of  Clie  Army  of  the  United  States  presc 
by  the  I'reaident. 


»'••'■  •"*  KIVEBS  AND  UABBOBS. 

Mii.imippt     Improving  Mississippi  Hivub:  Foreontinaingimii 

iiudori'MMMinient  of  Mississippi  Uiver  from  Head  of  the  Passes  t 

w™""* """''"''''*  ™oith  ot   Ohio   liiver,  six  hundred  and  twent; 

thousand  dollars. 

UnnthorOhlo      lUPBOVING  MISSISSIPPI  lilVEK  KBOM   THE   MOUT 

RivMtoai.i'mi.  jmj  QgjQ  jjiyjjg  ^fj  g^j,,.j  I'AUL,  Minnesota:  For 

tinning  improvement  from  the  mouth  of  the  Ohio  Ui\ 

tbe  nioutli  of  the  Missouri  River,  three  hundred  and  tw 

five  thonsiind  dollars. 

M.iiriitiTrrtil'sr     ^"^  continulug  improvement  from  the  month  of  tbe 

wiir     TfT  n.  -g^j^j.j  ^jygp  (^  Saint  Paul,  Miiiuesotu,  two  hundred 

sand  dollars. 

ciinibsrUDd     Forcontinuiiigimprovementof  Cumberland  Souud: 

^'ilontiDniDRiiu  thousand  dollars  for  slnidng  and  dredging  at  tbe  enti 

pr.ivMnmt.ciu,   to  Said  souud,  in  accordance  with  the  revised  pn»je 

eighteen  hundred  and  ninety-five,  as  recommendetl 

conimunicatioii  from  the  Secretary  of  VVar  to  the  Se 

dated  June  twenty-sixth,  eighteen  hundred   luid  ui 

Proj-ito.         seven:  I'loHded,  That  nothiuglierein contained  shall 

Limitof  cMt  constiued  as  to  increase  the  limit  of  cost  of  such  imp 

ment  beyond  the  amount  heretofore  fixed  by  law. 

Survpym    ttc,       EXAMINATIONS   AND    SURVEYS  AT  HolTTU  I* ASS,  Ml 

"*"■       sippi  Kivkb:  To  supply  a  deficiency  in  the  pennji 

a])|iropriation  for  securing  tbe  uuinturnipted  examina 

and  surveys  at  the  South  Pass  of  the  Mi88issix>i>i  Ki\'er 

thousand  dollars. 

oreeo  B«j,     To  corrcct  au  error  in  enrolUng  the  Act  of  Jane  t 

v«i.».p.2n.   eighteen  hundred  and  ninety-six,  making  appropriattor 

*^7"'"'11J.!IS""  the  construction,  repair,  and  preservation  of  certain  pi 

works  on  rivers  and  harbors,  and  for  other  purposes 

sum  of  five  thousand  dollars,  to  be  expended  under  an 

direction  of  the  Secretary  of  War  in  continuing  theimpi 

uient  of  tbe  haibor  at  Urecu  Bay,  Wisconsin. 
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The  Secretary  of  War  is  authorized  to  pay,  out  of  8.ny^^st^^j»y»  riv- 
uuexpeuded  balance  of  funds  heretofore  appropriated  for  *'^i>  a /men  t  of 
improving  Saint  Marys  River  at  the  falls,  Michigan,  the^®*****^**^^*^ 
cost  chargeable  to  the  defendant  under  the  decri»e  of  the 
Supreme  Court  of  the  United  States  in  the  case  of  Gilniore 
G.  Scran  ton  versus  Eben  S.  Wheeler,  the  said  case  being  a 
suit  of  ejectment  brought  against  the  said  Wheeler  in  his 
official  capacity  as  the  general  superintendent  of  the  Saint 
Marys  Falls  Canal,  to  settle  the  ownership  of  the  land  on 
which  one  of  the  Government  piers  is  built :  Provided^  That    Pr<nfito. 
the  sum  hereby  authorized  to  be  paid  shall  not  exceed  four    Limit 
hundred  and  thirty-seven  dollars  and  sixty  cents. 

To  defray  the  expense  of  removing  obstructions  in  the 
Kootenai  River,  above  Jennings,  Montana,  on  which  vessels    ^**^  ^^' 
have  been  recently  wrecked,  the  sum  of  five  thousand  dol-  ^' 
lars,  or  so  much  thereof  as  may  be  necessary. 

FORTIFICATIONS.  FortiflcaUoiis. 

That  the  Secretary  of  War  be,  and  he  hereby  is,  author-    sandy  Hook, 
ized  to  immediately  expend  the  appropriation  of  seventy- ^•*^* 
five  thousand  dollars  made  by  the  fortification  appropriation    voi.  29,  p.  642. 
Act,  approved  March  third,  eighteen  hundred  and  ninety- 
seven,  for  the  construction  of  a  riprap  wall  for  protection  of  construction 01 
the  eastern  beach  of  United  States  lands  at  Sandy  Hook,  ^p'*^ '"•"'•**• 
New  Jersey,  notwithstanding  that  the  consent  of  the  legis- 
lature of  that  State  required  by  section  three  hundred  and 
fifty  five  of  the  Revised  Statutes  has  not  been  given  to  the    ^  s.,  seo.  866, 
purchase  of  the  land  on  which  the  money  is  to  be  expended.  ^" 


CLAIMS  ALLOWED  BY  THE  AUDITOR  FOR  THE,  ^^^J^^f^nT^ 

WAR  DEPARTMENT.  nfr  the  ww  5dS 

portment. 

•  •  •  •  • 

For  improving  Columbia  River  from  Rock  Island  ^^PJ^^    j^ o i^u in^M» 
to  PrieM  Rapids,  Washington,  fourteen  dollars  and  thirty- mgton.'^'     ** 
seven  cents. 

For  expenses  California  Debris  Commission,  forty  dollars  brScoSmfiUSn. 
and  forty-one  cents. 

#  #  •  •  • 

For  improving  Columbia  River  from  Rock  Island  Ra-pids     coium^bu 
to  Priest  Rapids,  Washington,  one  dollar  and  twenty-eightiogton!^* 
cents. 

For  survey  for  canal  from  Lake  Erie  to  Ohio  River,  one^^»^®y  <^»*» 
hundred  and  ninety  nine  dollars  and  forty  seven  cents. 

For  expenses  California  Debris  Commission,  seventy-one^  California  n*. 
dollars  and  twenty  nine  cents.  bri«c«mmu.ion. 

•  *  •  •  • 
Approved,  July  19,  1897. 
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BESOLUTIONa 

iiiirch  )1.  IWT.     [No.  6.]    Joint  Baaalntlon  Making  ftpproprUtion  for  tho  in 

nent  of  the  Uiulialn|ti  Rivor  frum  Ui«  HtaA  of  the  PaHM 

month  o(  the  Ohio  Bivtsr,  >ud  to  supply  d*ficienci«s  in  appTopt 
for  the  Qecsl  yeai  ending  Jane  thirtietti,  eighteen  hoDdTcd  uid  i 

Retolved  6y  th^  Seitate  and  Houm  of  Repreae»iaiira 
■^■■■■■<PP'  United  StaUtof  AmerUta  in  Congreaa  aaaembled,  Th: 
**'■  Bum  of  two  handred  and  tifly  tliousand  dollars  be, 

*jp^gj^»  hereby,  appropriated,  and  immediately  made  availal 
iWHts  moothtbe  improveuieot  of  tbe  Mississippi  Biver  from  tbe 
?Lmedi?t«iy'*^  the  P»s»e8  to  themooth  of  tbe  Ohio  Iiiver,audezp 
■raiiiMd.  acvordinff  to  tbe  provisions  of  tlie  Act  "  Making  nppi 

Tai.»pin.   (joiia  fof  tiig  construction,  repair,  aud  preservation  ■ 
tain  pubHc  works  on  rivers  and  iiArbors,  and  for  othi 
poses,"  which  became  a  law  on  June  tbird,  eight«eu  bt 
and  ninety-six. 
Tabadndnct^     8bc.  2,  That  the  sum  herein  appropriated  be  dei 
**^  from  the  sum  of  two  million  five  hundred  and  eigbtj 

thousand  three  huudred  and  thirty-three  dollars  a 
ized  to  be  appropriated  and  expended  for  tbe  year  i 
June  thirtieth,  eighteen  hundred  and  niuety-eight, 
provisions  of  said  act  of  June  third,  eighteen  huudn 
ninety-six. 
r  op-  Sbc.  3.  That  to  supply  deficiencies  in  tbe  appropri 
for  tbe  fiscal  year  eighteen  hundred  and  ninety- 
there  is  hereby  appropriated  out  of  any  money 
Treasury  not  otberwise  appropriated  the  following 
namely: 


•  BSBCDTIVE  MAN8IOW. 

;.  For  refiintisliing  the  Execntive  Mansion,  tbree  tho 
ei^ht  hundred  and  seventy  live  dolliirs,  to  be  expeni 
contract  or  otherwise,  as  the  President  may  deterniii 

For  repairs  to  the  roof  of  the  Executive  Mausio 
thou  Kami  dollars 

Approved,  March  31,  1897. 


April  T.  IBM.        [No.  9.1    Joint  RuBolution  Anlhorizing  th«  S<-cr»t;iry  ot  War 

rntiotiB  for  the  ri-Iief  of  dci^titiitn  p<Taoiiit  in  the  ilisirict  ovei 

by  tlif  Misxisxippi  Hiver  and  its  tribnt.iricn  nild  by  tliu  Ited  Ij 
the  Xottli,  and  mnkiDg  an  iippnipriiition  (u  relievo  the  aulfci 
Mid  overltuw. 

Resolved  by  the  Senate  aad  Ifouxe  of  Eepresentatire^ 

Hi"r*fl'«"«"''  ^'"'^'^  States  of  America  in  Congrest*  maembled,  Tha 

Apprunruticin sum  of  two  buudred  tlionsatid  dollars  is  hereby  app 

^niief  of  aur  ^^^,\  „„(,  ^f  jj„y  n]o,n,y  ji,  the  Treasury  not  otherwise  a 

priated,  to  ho  expended  by  and  under  the  direction  t 

Secretury  of  War  in  the  purchase  aud  distribution  o 

sistence  stores  to  such  destitute  i>ersoD8  as  may  n 

assistance  in  tbe  district  overflowed  by  the  Missii 


LAWS  AFFECTING  CORPS  OF  ENGINEERS.      *  4225 

River  and  its  tributaries  and  by  the  Red  River  of  the 
North,  by  the  recent  floods.  And  the  Secretary  of  War  is 
anthorized  to  use  the  steamers  and  other  boats  and  vessels 
belonging  to  or  now  employed  by  the  Government  upon 
the  Mississippi  River  and  its  tributaries  in  the  transporta- 
tion and  distribution  of  the  supplies  famished  by  the 
United  States  or  individuals  to  and  among  said  destitute 
and  suffering  people,  and  he  may  employ  such  other  means 
of  transportation  as  he  may  deem  necessary  to  carry  the 
purpose  of  this  Joint  Resolution  into  effect. 

Approved,  April  7,  1897. 


[No.  19.]    Joint  Resolution  Grantinf^  permission  for  the  erection  of    JnlylS,  1807. 

a  temporary  stndio  in  the  city  of  WaHhmgton.  District  of  Colnmbia. 

for  une  in  the  construction  and  completion  or  the  statue  of  General 
Sherman. 

Resolved  by  the  Senate  and  Rouse  of  Representatives  of  the 
United  States  of  America  in  Congress  assemblsdy  Thskt  ^^^  ^^li^^^^^J^^^ 
Secretary  of  War  is  hereby  authorized  to  grant  a  permit,  *"e?nilMiSn*for 
under  such  regulations  as  he  may  deem  best  for  the  P^^^ic^*^"  ®/y^*/J^ 
interest,  to  the  General  Sherman  Statue  Committee,  of  theet^. 
Society  of  the  Army  of  the  Tennessee,  and  to  the  General 
Sherman  Statue  Commission,  for  the  erection  on  the  public 
grounds  in  the  city  of  Washington,  District  of  Columbia, 
and  on  such  site  as  he  may  deem  best,  of  a  temporary 
stndio  for  use  in  the  construction  and  completion  of  the 
statue  of  General  Sherman,  for  which  the  contract  has  been 
awarded  to  Mr.  Carl  Rohl- Smith,  sculptor. 

Approved,  July  15, 1897, 
ENG  97 2C5 


IISTDEX. 


[The  references  in  Roman  are  to  part  (or  volame),  and  those  in  Arabin  to  page.] 

A. 

Acts.    See  Laws. 

Aciishnct  River,  Mass.    See  New  Bedford  Harbor. 

Aguti*  Bay,  Minn.,  improyement  of  harbor  at i,386;  ni,  2588 

Annapee  Harbor,  Wis. : 

Improvement  of 1,398;  iv,2(r72 

Occiipancv  of  south  pier vi,  3984 

Survey  of. i,408;  iv,2755 

Aid  to  injured  employees  engaged  on  public  works,  necessity  of  legislation 

for 1,26 

Ailaa  (steaniship),  removal  of  wreck  of 1, 114,  1039 

Alabama  Great  Northwestern  Railway  Company,  bridge  of i,  530 

Alabama  River,  Aln. : 

Bridge  near  Montgomery,  construction  of 1,530 

Improvement  of 1,260;  u,  1633 

Alameda.  Cal.,  alteration  of  bridge  between  Oakland  and 1,535 

AlbemarleandChcsapeakeCanal,N.C.,improvementof  waterway  via.  i,  195;  il,  1374 
Albemarle  Sound,  N.   C,  improvement  of  waterway  to  Norfolk  Harbor, 

Va 1,196;  n,1374 

Albargh  Point,  Vt.,  oonstrnction  of  bridge  across  Missisqnoi  Bay  at i,  535 

Alequa  Creek,  Fla.,  construction  of  bridge  across,  near  Portland 1, 534 

Alexandria  Bay,  N.  Y.,  examination  of  harbor  at h^^i  iv,  3312 

Allegheny  and  Westmoreland  Bridge  Company,  bridge  of 1, 533 

Allegheny  River,  Pa. : 

Construction  of  locks  and  dams  in 1,363;  ill,  2428 

Improvement  of 1,362;  ui,2424 

AUouez  Bay,  Wis.,  modification  of  harbor  lines  in li  ^  >  m^  ^^7 

Alloway  Creek,  N.  J.,  improvement  of i,  150;  li,  1220 

J /mora  (bark),  removal  of  wreck  of,  from  Man  of  Wnr  Harbor,  Key  West, 

Fla 1,251;  li,1566 

Alpena  Harbor,  Mich.,  improvement  of Iy441;  iv,  3011 

Alsea  River,  Oreg.,  improvement  of 1,499;  iv,33J»3 

Altamaha  River,  Oa.,  improvement  of 1,230;  ii,  1513 

Jlveiia  (steamer),  removal  of  wreck  of 1, 114, 1040 

AlviHo  Creek,  Cal.,  survey  of 1,488;  iv,3343 

Amite  River,  La.,  improvement  of 1,280;  Ii,  1756 

Audnra  Creek,  Va.     See  Nandua  Creek. 

Jnna  Augusta  {BchooueT),  removal  of  wreck  of 1,138,1157 

Annauolis  Harbor,  Md.,  survey  of 1»175;  II,  13(>9 

Ann,  Cape,  MaH8.,  conBtruction  of  harbor  of  refuge  at  Sandy  Bay *  1,49, 832 

Jnto  (bark),  removal  of  wreck  of,  f^om  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  ii,  1566 

Apalacliicola,  Fla.,  survey  of  approaches  to 1,262;  ll,  1655 

Apalachicola  Bay,  Fla. : 

lm])rovement  of 1, 254 ;  ii,  16<)5 

Survey  of,  including  approaches  to  Apalachicola i,  262 ;  ii,  l()r>5 

Apalachicola  River,  (la.,  improvement  of,  including  the  Cut-off >»  254;  u,  1609 

Appleton,  Wis.,  construction  of  bridge  across  Fox  Kiver  Canal  at i,  5?2 

Appomattox  River,  Va.,  improvement  of 1,1^;  11,1369 

Appoquinimink  River,  Del.,  improvement  of 1, 158;  ii,  1261 

Aqueduct  Bridge,  Potomac  River,  at  Washington,  D.  C,  repair  of I,  b36;  vi,  3987 

Aquia  Creek,  Va..  improvement  of I>179;  11,1324 

Aransas  Harbor  Terminal  Raihray  Company,  bridge  of 1, 530 
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AiknusM  Blrer,  Arlt.  ud  IEuu.1 

Okuging I,SS,309;  i 

IniprovemeDt of ...... ........ 1.311;  [ 

RemoTal  of  obstrnetioDS  Id ^'310:  i 

Sart-ttyi    of,  at    Little    Sock,  Vanbureo,   Fort   Smith,  *ad    Plnoblnff, 
Ark 1,316;  UI,1M 

Aniinineiit.    AMFortiBrationi. 

Artliur  Ljike,LB.,inipraveinpiit  of 1)385; 

AaliUiid  Harlmr,  Wis.,  improveniBiitof. '•^^  ' 

Aiilil«y  Rirer,  8.  C,  eatnliliihiiieatof  liarboriiDMln 1,33; 

AslitabiilB  Harbor,  Ohio : 

Briilga  Across  Aalitubala  River, coustructioD  of....... 

ImnroTcmeDt  of t,UO;  I 

Water  terels 1,547;  vi,41! 

A«htaha)a  Birer,  01i<o.     See  Anhtnbnla  Harbor. 

AsaawamaD  Bay.  Del.,  improremeat  of  waterway  Tia...... ..........  1,163; 

Assintaiils  toCliiFfof  EngiiiMrt 

Aatoriu  and  Coluiiibia  Riv<>r  Railroad  Conipaii7,btidg«of.... 

Atcbafalaya  Hay.  I.a.,  examination  of Ir^l; 

Atcbafalaya  Rirer,  I.a.,  rertiticatiou  of  mouth,  by  UiMJMippi  BiTerComiiiiB- 
aion i,5»; 

Aagufita,  Ga. : 

Itaprovrmpnt  of  Sarannab  River  aboye 1.228; 

Imiirovonirut  of  Savaonah  River  below i|227; 

JajiKln,  jNaa  (■cbooner).  removal  of  wreck  of 1,  U 

Anx  B«ca  Soiea  Lake,  Uich.    See  Frankfort  Harbor. 


Babylon  Creek,H.T.,  examination  of 1,14 

Back  Core,  Portlnnd,  He.    Sf«  Purtland. 

Back  River.  MaeB.,coo8tructioii  of  bridge  acroBi,at  Boome 

Bncadnce  River,  Me.,  improvcmcat  of I, 

^iit'rr,  AdelaUe  {achoonerj,  removal  of  wreck  of,  Trotn  Han  of  War  Harbor, 
Key  West,na 1,251;  i 

BaIIb  t'erry,  Cn.1.,  conxlructioii  of  bridge  across  BacramentO  River  at 

BHltininre  Harbor,  Md. : 

Defense*  of i,7, 

Improvemcntof  cbnnnelto i,  172;  : 

Imjirovcment  of  cbiinnel  to  Ciirtie  Bay i>l^; 

ImiiTovenicnt  of  Spring  (inrdcn i,  174; 

H..rvpyof 1,174; 

Wreck  off  Fort  McHcury,  removal  of 1, 174; 

Bangor,  He. : 

Iniiirovcment  of  FenobRcot  Riverat i, 

Siirveyof  Peuob«cot  River  at i, 

Bar  Harbor,  He.,  construction  of  breakwater  ft'om  Monnt  Desert  to  Porcupine 
iRlnnd I, 

Jlnmegnt  Bay,  N.  J.,  ei.iiiiinntion  of 1,164; 

Barren  River,  Ky.,  operating  nndcare  of  looks  nnd  dnnu  on 1.370;  i 

Biirthulomew  BnyuQ,  La.  anil  Ark.,  improvement  of 1,303;  1 

Ibrtrand  Eiver,  S.  C,  examination  of 

Battiilion  of  EnciKeera t,6. 

Batteries.     See  Fortili  cations. 

Battery,  New  York  Harbor,  N.  Y.,  anrvey  of  channel  between  Governors 
Island  nud I,  U 

Bav  Ridge  Cbanoel  and  triiingnlar  area  to  Red  Hook  Channel,  Now  York 
Harbor,  N.  Y. : 

Ininroveinent  of — I,  li 

Svirvnvof ' 1,14 

Bayville,  N.  Y.,  conKtrnction  of  bridge  across  Hill  Neck  Creek  Inlet  at 

Beacli  Kidge.  Ark.,  prevention  of  MiBsissippl  River  from  breaking  into  Cache 
River,  near i,32I;  t 

Reach  Thoroiigbfare,  N.  J.,  examination  of I,  IM;  : 

Beanfort  Harbur,  N.  C. : 

Improvement  of. I,2C4;  : 

Improvement  of  waterway  to  Newbem i,  304;  i 

Improvemoutof  waterway  to  New  River i>306;  1 

Beaufort  Harbor,  8.  C,  improvement  of  channel  to  Savannah,  Ga 1,334;  ) 

Beaufort  RivM,  6.  C.,vnqiiQV6ni«iiX.Ql t,33*{  i 
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Beaumont,  Tex.,  constmctlon  of  bridge  across  Neches  River  at i,  531 

BelfasI  Harbor,  Me.,  improvement  of i,  32,781 

Bellf  il2tce(tichooner),  removal  of  wreck  of i,  153;  ii,  1227 

Bellamy  River,  N.  H.,  improvement  of 1,40,794 

Belle  River,  Mich.,  improvement  of 1,^48;  iv,  3025 

Bellingbam  Bay,  Wa«h.,  survey  of i,  523 ;  iv,  3478 

Benton  Harbor,  Mich.    See  St.  Joseph  Harbor. 

Beverly,  Mass.,  oonstmct  ion  of  bridge  between  Salem  and i,  532 

Bibb  County,  Ala.,  construction  of  bridge  across  Cahaba  Hiver,  in i,  530 

Big  Assawamau  Bay,  Del.,  improvement  of  waterway  via i,  162;  ii,  1270 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Improvement  of i,  377;  ill,  2530 

Improvement  of  Levisa  Fork i,  376 ;  iii,  2529 

lm|)rovement  of  Tug  Fork i,  375 ;  iii,  2528 

Big  Sunflower  River,  Miss.,  improvement  of I,  308;  ill,  1935 

Bills  authorizing  constraction  of  bridges,  examination  of i,  24 

Birmingham,  Ala. : 

Examination  for  canal  to  Black  Warrior  Uiver i,  275;  ii,  1704 

Survey  for  canal  to  Black  Warrior  River i,  275 ;  ii,  1704 

Biscayne  Bay,  Fla.,  survey  of. i,  252;  ii,  1588 

Bishop  and  Clerks  Light,  Vineyard  Sound,  Mass.,  removal  of  wreck  near.,  i,  80,928 
Bismarck  Harbor,  N.  Dak.     See  Missouri  River  between  Stubbs  I'erry  and 

Sioux  City. 
Black  Lake,  Mich. : 

ImprovemeDt  of  Holland  Harbor I,  426;  iv,  2916 

Survey  of  Holland  Harbor I,  435;  iv,  2950 

Black  River,  Ark.  and  Mo.,  improvement  of I,  313;  iii,  1975 

Black  River,  La.,  improvement  of 1,302;  iii,  1904 

Black  River,  Mich. : 

Bridge  at  Port  Huron,  construction  of I,  534 

Improvement  of,  at  Port  Huron i,  446 ;  I v,  3022 

Improvement  of  mouth  of I,  446;  iv,  3021 

Black  Hiver,  N.  Y.,  examination  of,  to  harbor  at  Dexter i,  482;  iv,  3306 

Black  River,  N.  C,  improvement  of i,  207;  ii,  1402 

Black  River,  Ohio,  improvement  of  harbor  at  Lorain i,  457;  iv,  3072 

Black  River,  Wash.,  construction  of  bridge  across I,  531 

Black  Rock  Harbor,  N.  Y.,  survey  of  Buffalo  entrance  to i,  473;  iv,  3246 

Black  Warrior  River,  Ala. : 

Bridge  in  Tuscaloosa  County,  construction  of i,  530 

Canal  to  Birmingham,  examination  for i,  275;  ii,  1704 

Canal  to  Birmingham,  survey  for I,  275;  ii,  1704 

Improvement  of,  below  Tuscaloosa i,  265;  ii,  1678 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  264;  ii,  1067 

Locks  and  dams  on,  operating  and  care  of i,  265 ;  ii,  1675 

Blind  Slough,  Oreg.^  construction  of  bridge  across i,  533 

Block  Island,  R.  I. : 

Construction  of  harbor  of  refhge  at i,  78,922 

Improvement  of  Great  Salt  Pond l,  79,925 

Blood  River,  La.,  improvement  of i>  279;  11,1753 

Board  of  Fngineers,  Tbe i,  4,553 

Bcpuf  River,  La.,  improvement  of i,  803;  in,  1917 

Bogue  Chitto,  La.,  improvement  of i,  274;  ii,  1703 

Bogue  Falia,  La.,  improvement  of i,  278 ;  ii,  1751 

Bogne  Inlet,  N.  C^  examination  and  survey  for  jetty  near l,  211;  ii,  1418, 1421 

Bogue  Sound,  N.  C.,  improvement  of  waterway  via*. i,  205 ;  il,  I3i)8 

Boouville,  Mo.,  construction  of  bridge  across  Missouri  River  at I,  529 

Boon ville  and  Howanl  County  Bridge  Company,  bridge  of i,  529 

Boothbay  Harbor,  Me.,  examination  of 1,43,802 

Boston  Harbor,  Mass. : 

Defenses  at i,  7,12,600 

Harbor  lines  in  Charles  River  at  Cambridge,  modification  of i,  23, 881 

Improvement  of i,  55,843 

Bourne,  Mass.,  constmotion  of  bridges  by  town  of i,  5.34 

Bratldock  and  Duquesne  Bridge  Com  pan  v,  bridge  of i,  530 

Braddock  Township,  Pa.,  construction  of  bridge  across  Monongahela  River 

to  Mifflin  Township i,  530 

Brandon  (bark),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Ha 1,251;  ii,  1566 

Branford,  Conn.,  removal  of  wreck  at  Thimble  Islands  east  of i,  138, 1156 

Brave  B<>»t  Harbor,  Me.,  construction  of  bridge  across L,6^ 
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Bmoa  Rlrer,  Tax. : 

ExUDlDktioDof  cbaDDOl  toOalvaatOD  Baj t,  298;  ii, 

Improvement  of I,  2{n;  u, 

Keport  npon  improveineDla  of  Brkioe  RiTer  dunoel  and  Dock  Coo- 
P«»y ; 1,288;  a 

BrKEoe  EiTK'  Chunnol  and  Dock  Compao;,   leport   upon    improvenenu 

of 1,39*;  U, 

Bre»kwaMn  bailt  by  the  United  Sttdet,  ooenpaoor  or  ii^aiy  of..  I,  Si,  636;  vi, 

Bridgeport  Harbor,  Conn.: 

Bridge  Acro«H  I'eiiiinntiock  River,  coiutnuitloa  of , . .... . 

HuboT  llncw  ut.  mudilicHtioD  of i,Z 

ImproTemtiDt  of ^ft 

BHdROi: 

Alteration  of 1,2 

Constraotion  of ....  .......  1,2 

Eismination  of  bills  autlioriEiuK  ooDttmction  ot 

Examinptiuii  of  plaii*  aod  looatwoeof  propo>«d 1,24,521 

ObBtmetinK  naTigation,  aotioa  npou 1,2 

Biiatol  Conatj,  Haiia.,  bridge  of . 

Broad  Creek,  Dei.     Set  Broad  Creek  River. 

Broad  Creek  River,  Del.,  improvement  of 1,167;  n. 

Broadkilu  River,  IJel.,  Impravemeot  of 1,163;  II, 

Broad  SoQDd,  Hun.     Stt  Uoaton  Harbor. 

Bronx  River,  N.  Y.,  improTement  of 1,118, 

Brooklyn,  N.  T. : 

Stt  tit  New  York  Harbor. 

Alteration  of  city  bridge  aoroe*  Newtown  Creek,  at  Long  laland  Cit;.. 

Couatruction  of  cit^  bridge  acroaa  Cone;  Island  Creek 

Removal  of  wreck  ■□  Go  wanna  Can  lU l,  138, 

Browna  Ureek,  SayviUe,  N.  Y.,  impnivenient  of i,I^> 

Brtiet  (Bchooner),  removal  of  wreck  of 1,^1;  i^'> 

Broiiairiok  Harbor,  Ga.,  improvemeut  of 1,233;  U, 

Buffalo,  S.  Y. : 

Improvement  of  channela  iu  conaecting  waters  of  tiraatlAkea  between 

Dulnth,  ChicaK",  and i><3S;  iv, 

ImproTemant  of  harbor  at 1,406;  iv, 

Survejof  Buffalo  enlranca  to  Erie  Bnaiu,  Blaek  Rook  Harbor...  1,473;  iv, 

Baffalo  Uayon,  Tei.,  improvement  of 1,396;  U, 

Bntfalo  Fork,  White  Kiver,  Ark.,  anrvey  of 1,917;  Ui, 

Burlington  Harbor,  Vt.,  improvement  of ',480;  IT, 

ButluriuJlk  Channel,  New  York  Harbor,  N.  Y. : 

Improvement  of 1,135, 

Survey  of. I,  Up, 

Byram  River  and  Harbor,  N.  Y.    Stt  Port  Cheater  Harbor. 

C. 

Cache  River,  Ark., pmvenCionofHiHlssippiRiTerftom  breaking  into  1,331;  m, 

CaliHba  l{iver,  Ala.,  construction  of  bridge  aoTou 

Cairn.  111.,  prevention  of  Miaeisaippi  River  from  breaking  into  Caebe  SiTt>r 

nbove 1,381;  111, 

Calais.  Mc,  aorvey  of  St.  Croii  River  below i,i: 

CalcAHii'ii  River,  La. : 

Bridge  at  Lake  ('harlee,  cnustinctiou  of. 

IniprovemeDt  of  month  and  pueaes  of I,28B;  n, 

CalifoTiiiA  U^briH  CominiMion iiS38;  vi, 

California,  Uepartmenl  of,  ceuonnaiseaacea  and  eiplorationa  in I,&47;  Ti, 

CalooBuhatclitre  River,  Kla. : 

Eininination  of,  from  Orange  River  to  Gulf  of  M«zlco 1,3^1;  n, 

Iinpruvementof. 1,346;  O, 

Calumet,  111.,  improvement  of  harbor  at I.4U;  IT, 

Calumet  Itiver,  111.  and  Ind.: 

Impruvenieut  of I,4U;  IT, 

Improvenitmt  of  harbor  at  Calnmet,  III I.U3:  it, 

Cambridge,  Md.,  aurvey  of  barliorat h^^t  **■ 

Cambridge,  Uaaa.,  modification  of  harbor  line*  in  Charlee  Biwa* 1,2! 

Camden,  Me.,  improvement  of  harl>OT  at 1,3! 

Camden,  N.  J.: 

Improvement  of  Cooper  Creek  at ^U3l  l^ 

Improiement  ol  l>«i\awtii«%\>i«tiX ....#»  %M4t  m, 


INDEX.  5 

Canals,  etc. : 

Ste  mUo  Waterwavs. 

Albemarle  and  Chesapeake  Canal,   N.   C,  improyement  of  waterway 

via 1,195;  ii,  1374 

Allegheny  River,  Pa.,  oonstmction  of  locks  and  dams  on i,  363 ;  iii,  2428 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on....  i,  370;  in,  2462 

Birmingham  to  Black  Warrior  River,  Ala.,  examination  for if  275;  ii,  1704 

Birmingham  to  Black  Warrior  River,  Ala.,  snrvey  for i,  275 ;  ii,  1704 

Black  Warrior  River,  Ala.,  operating  and  care  of  locks  and  dams  on .  i,  265 ;  ii,  1675 

Blac'k  Warrior  River  to  Birmingham,  Ala.,  examination  for 1, 275;  ii,  1704 

Black  Warrior  River  to  Birmingham,  Ala.,  snrvey  for i,  275 ;  ii,  1704 

Cape  Cod  Ship  Canal,  Mass.,  examination  of  approaches  to i,64, 864 

Cascades  Canal,  Columbia  River,  Oreg.,  construction  of i,  5(U ;  i  v,  3116 

Cascades  Canal,  Columbia  River.  Oreg.,  operating  and  care  of.. .  i, 505;  iv,  3423 
Clubfoot  and  Harlowe  Canal,  N.  C.,  improvement  of  waterway  via.  i,  204 ;  ii,  1395 

Cod,  Cape,  Ship  Canal,  Mass.,  examination  of  approaches  to i,  64, 864 

Columbia  River,  Oreg.,  construction  of  Cascades  Canal i,  504 ;  iv,  3416 

Columbia  River,  Oreg.,  operating  and  care  of  Cascades  Canal. ..  i,  505;  iv,  3423 
Coosa  River,  Oa.  and  Ala.,  operating  and  care  of  locks  and  dams,  i,  262;  ii,  1654 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care  of i,  356;  in,  2354 

Des  Moines  Rapids  Canal  and  Diy  Dock,  Mississippi  River,  operating 

and  care  of 1,323;  ill,  2104 

Dnluth  Canal,  Minn.     See  Duluth  Harbor. 

Erie  Canal,  N.  Y.,  preservation  of  bench  marks  along i,  546 ;  vi,  4122 

Erie  Canal,  K.  Y.,  widening  locks  of,  to  permit  passage  of  war  ves- 
sels   1,473;  IV, 32.50 

Fox  River,  Wis.,  construction  of  bridge  across  canal  at  Appleton i,  532 

Fox  River,  Wis.,  operating  and  care  of  locks  and  dams i,  407 ;  iv,  2719 

Galena  River,  111.,  operating  and  care  oi  lock  and  dam 1,323;  in,  2109 

Galveston  ai:d  Brazos  Canal,  Tex.,  exniniuation  of 1,298;  ii,  1809 

Gowauus  Canal,  New  York  Harbor,  N.  Y.,  improvement  of i,  125, 1118 

GoNvanus  Canal,  New  York  Harbor,  N.  Y.,  removal  of  wreck  in i,  138, 1158 

Great   Kanawha   River,  W.  Va.,   operating    and    care    of   locks    and 

d.-ims 1,383;  in, '2575 

Great  Lakes  to  Hudson  River,  examination  for  ship  canal i,  472;  iv,  3128 

Green  River,  Ky.,  construction  of  Lock  and  Dam  No.  5 i,  370;  in,  2459 

Green  River,  Ky.,  operating  and  care  of  locks  and  dams i,  370 ;  in,  2462 

Green  River,  Ky.,  reconstruction  of  Lock  No.  2,  at  Rumsey I,  3lj9;  ni,  2457 

Green  River,  Ky.,  survey  at  mouth,  for  new  lock  and  dam i,  373;  in,  2504 

Hudson  River  to  Great  Lakes,  examination  for  ship  canal i,  472 ;  iv,  31*^8 

Illinois  and  Mississippi  Canal,  111.,  construction  of i>418;  iv,  2825 

Illinois  and  Misnissippi  Canal.,  111.,  operating  and  care  of  canal  arouTid 

rapids  of  Rock  River..... i,420;  iv,2880 

Illinois  River,  111.,  operating  and  care  of  Lagrange  and  Kampsvillo 

locks  and  dams i»417;  iv,2822 

Kentucky  River,  Ky.,  operating  and  care  of  locks  and  dams i,  375;  in,  2519 

Little    Kanawha    River,  W.    Va.,   operating    and    care    of    lock    and 

dam 1,384;  in,  2582 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  366;  in,  2444 

Mirliigan  Lake  to  Sturgeon  Buy,  Wis.,  construction  of  harbor  of  refuge 

at  eastern  entrance '. i,  3li7 ;  iv,  2671 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  improvement  of i,  396;  iv,  2660 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  care  of i,  31>7;  iv,  2666 

Mississippi  KiTer,  construction  of  Lock  and  Dam  No.  2,  between  St. 

Paul  and  M iuncapolis i,  323 ;  in,  2110 

Mississippi  IMver,  operating  and  care  of  Des  Moines  Rapids  Canal  and 

Dry  Dock.:...: i,323;  in, 2104 

Monongahela  Kiver,  acquisition  of  improvement*  of  Monongahcla  Navi- 
gation Compnny i,  361 ;  in,  2411 

Monon;;ahela  Kiver,  acquisition  of  Locks  and  Dams  Nos.  6  and  7.  i,361;  in,  2411 
Monongahcla  Kiver,  operating  and  care  of  Locks  and  Dams  Nos.  8 

and  9 1,360;  in,  2409 

Mor^^an  Canal,  Tex.,  improvement  of i,  294 ;  n,  1803 

Mor<;an  Canal,  Tex.,  operating  and  care  of i,  298 ;  n,  1808 

Muscle  Shoals  Canal, Tennessee  River,  Ala.,  operating  and  care  of.  1.351;  in,  2296 
Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams. .  i,  358;  in,  2364 
Northern  and  Northwestern  Lakes  to  Hudson  River,  examination  for 

ship  canal  : 1,472;  iv,3128 

Ohio  River,  constrnctiou  of  Dams  Nos.  2, 3, 4, 5,  and  6 1, 356;  in,  2358 

Ohio  River,  operating  and  care  of  Davis  Island  Dam,  Pa i,  356;  ill,  2354 
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CannU,  Mr.— Cnnttnued. 

Obtu   Uiver,   oiiDrutJiiK   and  care  of  I.oQi*Ti11e  «nd   FortUnd  Canal, 

Ky I,3fi6;u 

Oaweiro  C'uuat,  S.  Y.,  wiileuiii)'  locka  of,  to  p«rmit  pasauge  of  war  »«•- 

Mill 1.483;  I 

Ponage  Lake  and  l.aVe  Superior  catmla,  Micb.,  ituproveineDt  au<l  oper- 

atiOR  ami  .are  i.f i,389,3»0;  I 

PoTtUnil  Caiiiil.  AI:iMkn.  mirvey  of I,52t;  I 

Rook  Hiver,  III.,  uiieratiug  auU  care  of  cunal  aivunil  rapida  of..   1,420;  I 

St.  Clair  Fl]iUCHl.ftl.MicL.,iiiiprovem«ut  of 1,445;  l 

St.  Clair  FluM  Cunal,  Mirh.,  openiting  aud  rare 1,445;  l 

St.  Marys  Falls  Canal,  Micb.,  coiiimtrce  passing,  in  18% iv.-JSi 

St.  MuryaKHllnC'ntiiil,  Micb.,  damage  t«Vort  Itrady  Pier ^ 

St.  HarjB  Falla  CbdiiI,  Micb.,  operating  and  care    1,438;  i 

6tiiri;uoii  Hay  au<l  Lake  MicbigaD  CkdiiI,  Wit.,  coDStruction  of  barber 

of  ri-fiige  at  paBtuni  eiitrauce I,  397;  I 

6tiir;:euu  Hay  ami  Lake  MirhiBan  Canal,  Wis.,  improvemeot  of..  i,3ll6;  i 
Sturgeon  Iliiy  uiid  Lake  Michigan  Canal, Wie.,  operating  and  care.  i,SS7;  i 
Supprlor  Lake  and  Portage  Lake  canala,  Ui«b.,  iuiproveoient  and  oper- 

alliig  anil  cure  of 1,389,390;  i 

Teiniesaee  Kiver,  operating  iiQil  cnra  of  Muscle  Slioala  Caiial,  Ala.  i,351;  i 
WabH«li  Iliv«r,  uperatinK  aud  care  of  lock  and  dam  at  Urand  Kap- 

idB 1,368;  I 

Warrior  River,  Ala.,  operating  nnd  oare  of  locks  and  daiua  above  Tiu- 

calooaa  .. I,  265;  : 

WorrioT  River  to  Biriiiiiigham,  Al:i.,  eianiinaliou  for i,  275; 

Warrior  River  to  Itirniiiiglinni,  Ala.,  survey  fur i,275; 

CAiiapilsitCbaiinel,  Muss.,  improvement  of i, 

Canaraiv  Bay,  N.  Y.,  iniproveuient  of 1,1! 

Cape  Ann.  Mass.,  construction  of  harbor  of  rofnnn  at  Sandy  Bay i, 

CapeCburlea  City,  Va,,  improvement  of  barbor  at 1,191:  i 

Cape  Cod.  Mass.,  removal  of  irreck  off,  near  Oileana I, 

Cape  Cod  Ship  Ciinul,  Haaa.,  eiamiuation  of  apnroncbeii  to . i. 

Cape  Fear  River,  N.C.: 

Improvement  of,  above  Wilminetnn ..  1,308;  '■ 

Improvement  of,  at  and  below  Wilmington h^^i  i 

Iniproveuient  of  Kurtb  Eiiat  River 1,207;  l 

Capp  l..ookoiit  barbor  of  refuge,  K,  C,  survey  of. 1,212;  : 

Cape  Vincent,  N.  Y.,itiipriiven].-nt  of  barbor  at i,*Tr;  1 

Care,  mnintenanre,  and  operating  of  certain  pnblio  worka,  proriaion  for. . . 

Carrabelle  Bnr  and  Harbor,  Fl».,  iDprovemeut  of 1.263;  I 

Carrs  Bend.  Cal.,  oiHmin:itiou  of  Napa  Kiver  from  Napa  to,  and   for  cot 

throiiKh li4M;  I 

Carvers  Harbor,  Vinalhaven,  He.,  improvement  of..... , .  i, 

Cascades  Canal,  Columbia  River,  Orcg. : 

Construction  of ifSM;  i 

Opitrating  and  care  of i,60S;  i 

Cascu  Hay,  Me.,  ennstnii'tinn  of  bridge  across,  at  Yaruioutb 

Caahif  Kiver,  N.  C,  eiiiminatinn  of 1,199;  i 

CatBk ill  Creek,  N.  Y.,  examination  of. i,ll 

CediiT  Crock,  Del.,  examination  of I.171j  i 

Cedar  Keys,  Flu.,  examination  of  harbor  at 1.252;  i 

Celilo  Falla,  Cotiimbin  River,  Oreg.  and  Wasb.,  constniotion  of  boat  ntilwaj; 

to  Tba  Ual lea  Rapida 1,505;  1 

Central  Pacific  Railroiid  Conipuiiy,  bridge  of 

Champlain  Lake,  N.  Y.  and  Vt. : 

DcfMises  on 1,7, 

Improvement  of  Burlington  H;irbor,  Vt 1.480;  I 

Improremeut    of   channel    between   North  and    Sontb    Hero  islands, 

Vt I,4807l' 

Improvement  of  Narrows  of I>4^;  I' 

Chandlers  Kiver,  Mu.,esnniiiiation  of,  from  month  to  Joneaboro l 

Cbapel  I'oint  Harbor,  Md.,  aurvev  of 1,189;  i 

Charlt-s  River.  Miisa.: 

Harbor  lines  at  Cambridge,  modification  of i, 

IniproveiiiBUt  of L 

CharloHt4>n  Hurbor,  S.  C. : 

Defenses  at ......... 1,7, 

Harbor  lines  in  Axhley  and  Con  per  rivers,  establialimeDt  of l23;  I 

Improvement  of 1,333;  1 
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Charlevoix  Harbor,  Mich. : 

Improvemeat of 1,433;  iy,2942 

Surveyor i,43o;  iv,2953 

Charlotte  Harbor,  Fla. : 

Examination  of  inside  passage  to  Punta  Rasa i,  252 ;  u,  1572 

Improvement  of 1,246;  ii,  1559 

Charlotte  Harbor,  N.  Y. : 

Improvement  of i,  474;  iv,  3269 

Water  levels 1,547;  vi,  4127, 4129 

Charts.     See  Maps. 
Chatham  Harbor,  Mass. : 

Improvement  of 1,62,858 

Removal  of  wreck  in i,  028 

Chattahoochee  River,  Ga.  and  Ala. : 

Improvement  of,  below  Columbus,  Ga 1,256;  ii,  1616 

Improvement  of,  between  West  Point  and  Franklin,  Ga i,  257;  ii,  1620 

Cheboygan  Harbor,  Mich.,  improvement  of i,  440;  iv,  3009 

Cbefuucto  River,  La.,  improvement  of i,  278;  ii,  1751 

Chehalis  River,  Wash.,  improvement  of i,510;  iv,  3437 

Cheqiiamegon  Bay,  Wis.    See  Ashland  Harbor. 
Chesapeake  Bay,  Va.  and  Md. : 

Improvement  of  harbor  at  Cape  Charles  City^,  Va i,  194 ;  ii,  1370 

Removal  of  wreck  in,  abreast  of  Sassafras  River,  Md i,  171 ;  ii,  1289 

Chester  River,  Md.,  improvement  of i,  164 ;  ii,  1273 

Chicago,  111. : 

Examination  of  Illinois  and  Des  Plaines  rivers  for  extension  of  naviga- 
tion to  Lake  Michigan,  at  or  near 1, 421 ;  iv,  2882 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth,  Buffalo,  and 1,435;  iv,2955 

Improvement  of  Chicago  River  at i»411;  iv,  2793 

Improvement  of  harbor  at i,  409 ;  i v,  2790 

Improvement  of  South  Chicago  Harbor i»  412 ;  iv,  2801 

Removal  of  wreck  in  North  Branch,  Chicago  River i,  420;  iv,  2881 

Chicago  and  Northwestern  Railway  Company,  bridges  of i,  533 

Chicago  River,  111.     See  Chicago. 

Chickasahay  River,  Miss.,  improvement  of if  271;  ii,  1695 

Chief  of  Engineers,  Office  of  the ; i,  550 

China  (barge),  removal  of  wreck  of i|420;  iv,2881 

Chincoteague    Bay,  Va.,  improvement   of  waterway   to   Delaware    Bay, 

Del 1,162;  ii,  1270 

Chipola  River,  Fla.,  improvement  of  lower i,  254 ;  ii,  1609 

Chippewa  River,  Wis.,  improvement  of,  including  Yellow  Banks i,  328;  ill, 2152 

Cbitto,  Bogue,  La.,  improvement  of .' I»274;  ii,  1703 

Choctaw hatchee  River,  Fla.  and  Ala.,  improvement  of i,  257 ;  ii,  1621 

Choptank  River,  Md. : 

Bridge  at  Denton,  construction  of i,532 

Improvement  of i>164;  ii,  1275 

Survey  of  Cambridge  Harbor i,172;  ii,  1296 

Christiana  River,  Del. : 

Improvement  of 1,155;  ii,  1250 

Removal  of  wrecks  in i>170;  ii,  1288 

Clearwater  Harbor,  Fla.,  examination  of i,  252 ;  ii,  1578 

Clearwater  River,  Idaho,  improvement  of i»521;  I v,  3465 

Cleveland  Harbor,  Ohio: 

Improvement  of i,  458 :  IV,  3075 

Water  levels 1,547;  vi, 4127, 4128 

Clinch  River,  Tenn. : 

Bridge  at  Kingston,  construction  of 1, 530 

Improvement  of 1,353;  iu,2311 

Clinton  River,  Mich.,  improvement  of 1, 449;  iv,  3027 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via.. .  1, 204;  ii,  1395 

Clubfoot  River,  N.  C,  improvement  of  waterway  via 1^204;  ii,  13^ 

Coanjock  Bay,  N.  C,  improvement  of  waterway  via i,  195;  ii,  1374 

Cocheco  River,  N.  H.,  improvement  of 1, 40, 794 

Cochran  (steamer),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key 

West,  Ha 1,251;  ii,1566 

Cod,  Cape,  Mass.,  removal  of  wreck  off,  near  Orleans 1,^,859 

Cod,  Cape,  Ship  Canal,  Mass.,  examination  of  approaches  to l,  64, 864 

Cold  Spring  Bay,  N.  Y.,  examination  for  connecting  Lloyds  Harbor  with . .  1, 139, 1165 
Coldwater  River,  Miss.,  examination  of I,310;  ui,1943 


8  mD«x. 

Colorado,  DapArtmeiit  of  tlie^  r«w>nn«lMMiOM  Mid  nxplontfou  ia--  i,MT;  Yl 

ColoTSdo  River,  Ariz., azainitintioi)  of ',*f^'i  nr 

ColDmbla,  Drpkrtmtmtof  the, r«c<iaiiKiwMieM and explorstiona  in...  i,H7;  n 
Colambia,  DlBtrict  of.    Sm  District  of  Colnmbik. 
Colombift  River,  Ot»r.  »nd  W««h. : 

Ho»t  railway  between  The  Dklle*  B^da  Hid  CelUo  Fftlk.ooiwtaDCtion 

of 1.51I6;  1* 

CKarvIe* CkOkl, conitmrtion  of I,. "I'M;  n 

CkKcaileii  Canal,  operntiug  and  cftreof t.50a;  it 

Defenaeaof  moDth  of i,7,i 

Ganging 1.507;  n 

Iinpiovfineut  of,&bora  Cttlilo,  Or^ I,  SIX;  n 

Improvement  of.  At  Thne  Hlle  Raplde I,fi06;  n 

Improvem cot  of,  below  Portland,  Oreg 1,503;  11 

Iniprovemeut  of,  below  ToDgne  Point,  Or«g i,BOQ;  n 

ImproTenient   of,  between    Rook    laland    Bapidt   and   Foater   Creek 

Rapidi 1,617;  n 

Improvement  of,  between  Vaooonvw,  Waah.,  and  mOBth  of  Willainette 

River i,501;  n 

loiprovenient  of  month  of i,503;  n 

Wrtiok  below  Tongne  Point,  Oreg.,  remoral  of 1,502;  i\ 

CODipiUtioDI : 

£ianiinationB,BarTefa,  projects,  approprtationa, eta. 

Laws  for  maintenanoe,  etc.,  of  navigable  waters i,34;  Yi 

Compton  Creek,  N.J. ,  impTorement  of 1,  I3( 

Conanicut. Island, Narragansett Bay, R.I.,ezainiDatioiifi)rehannetthTongfa..  l,t 

Conecuh  River,  Ala.,  improvement  of i,259;  11 

Conej  Iilnnil  Cbannel, »ew  York  Harbor, N. T.,examinatlDa of. i,II{ 

Coney  Island  Creek,  N.  Y. : 

Driilgttat  |]roak1;n,i!onitmctiouaf.... 

Examination  of i.IU 

Congaree  River,  S.  C,  improvement  of ii22I;  11 

Conneant  Harbor,  Ohio,  improvement  of i,4l>l;n 

Coiinectimt  River.  Conn.,  improve  men  t  of,  below  Hartford i.t 

Caitorer,  John  II.  (schooner),  removal  of  wreck  of 1. 13! 

Cuntentnia  Creek,  N.C.,  Improvement  of i.  30l>;  11 

Cii[i  tingencies,  estimate  for  examinations,  surveys,  and,  of  rlrers  and  hnrbora. 
CoutinuingooiilrafW: 

Allegheny  River,  Pa,,  locks  and  dams 1,363;  ni 

Boston  Harbor,  Mnss 1,1 

Buffalo  Harbor,  N.  Y l,-lf«    II 

Chicago  River,  III 1,411,  II 

Christiana  River,  Del I,la5 

Clevel-itid  Harbor,  Ohio 1,458   11 

Culniiibla  River,  Oreg.,  Coacadps  Canal i,50l    11 

CiimVerlaBd  River  above  Naahville,  Tena I,sil:  11 

Cniiiborlati(lBoiin<l,Ga i,235 

Dclatrare  Bay,  Del.,  harbor  of  refuge I,  11^ 

Delaware  River  at  Philadelphia,  Pa.,  and  Camden,  N.  J i.Ui 

Diiluth  Harbor,  Minn i,3Sf!; 

Dunkirk  Harbor,  N.  Y i,4«*;  r 

FiiDs  of  Ohio  River  at  Loniavi)le,Kr i,364;  11 

f'ortilioations 

Gnlveston  Harbor,  Tex i,293;  i 

Grays  Harbor  and  bar  entrance.  Wash .,  i,  509;  r 

Great  Lakes,  channels  in  conned  iiig  waters  of ............  L436;  1^ 

Iluilson  Kivor,  K.  Y 1. 1 

Hnmboldt  Harbor  and  Bay,  Cal I,*»2i  r 

"''~   is  and  MiHslssippi  Canal,  III.... ...........................  1, 418;  ■' 


Indiana  L'biite,  Falls  of  Ohio  hiver I'SM; 

y 1,3: 

Lake  Snperior,  Mich.,  waterway  ftom 1,3! 


Kentucky  River,  Ky i,  373;  r 

?naw  Kay  to  Lake  Snperior,  Mich.,  waterway  ftom 1,388;  u 

inkee.  Wis.,  harbor  of  refnge I.*03;  r 


Mississippi  River, betn-een  Mtssonri  River  and  B(.  Paul,  HiBn...  1,333;  _ 

MlHsieeippi  Eiver,  between  Ohio  and  Missouri  riven 1,318;  n 

UississiiipiSiver,  between  Ohio  River  and  Head  ofPaasea h^^i  ^ 

Mississippi  River,  Vicksburg  Harbor,  Miaa 1,306;  n 

Hissonn  River,  below  Sioni  City,  Iowa 1, 627;  v 

Mobile  Harbor,  Ala >,983;  " 

Honongnhela  River,  W.  Va.  and  Pa I.  SCO;  il 
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Continaing  eontraots — Continued. 

Narragausett  Bay,  R.  I 1,74,908 

N«wtown  Creek,  N.  Y 1,128,1125 

New  York  Harbor,  N.  Y.,  Bay  Ridge,  Red  Hook,  aud  Bntte^milk  chan- 

neli 1,125,1117 

New  York  Harbor,  N.  Y.,  Newtown  Croek 1,128,1125 

Noi*them  and  Northwestern    Lakes,  channels   in    connecting  waters 

of 1,435;  IV,  2955 

Oakland  Harbor,  Cal 1,484;  iv,3327 

Oliio  River,  Dams  Nos.  2, 3. 4, 5,  and  6 i,356;  iii,2358 

Oliio  River,  Falls  of,  at  Louisville,  Ky.,  including  Indiana  Chute.  1, 364 ;  in,  2441 

Flaquemine  B^oa,  La i,  282;  ii.  1759 

Point  Judith,  K.  L,  harbor  of  refuge 1,77,918 

Portland  Harbor,  Me.,  including  Back  Cove 1, 37,  790 

Providenee  River,  R.  I 1,74,908 

Rivers  and  harbors i,  22 

Rockland  Harbor,  Me 1,33,783 

Sabine  Pass,  Tex.,  harbor  at 1,288;  ii,  1771 

Savannah  Harbor, Ga i,^34;  ii,  1493 

Sn]»erior  Harbor,  Wis i,886;  iii,  2592 

8u]>erior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from i,  389;  in,  2G08 

Vicksburg  Harbor.  Miss 1,306;  in,  1927 

Willamette  River  above  Portland,  Orog 1,506;  iv,  3129 

Wihninirton  Harbor.  Cal 1,486.;  iv,  3335 

W^ilmington  Harbor,  Del 1, 155;  ii,  1250 

Winvab  Bav,  S.  C 1,217;  il,  1452 

Yamhill  River,  Oreoj 1,506;  iv,3429 

Yaquiua  Bay,  Oreg 1.499;  iv,3394 

Yazoo  River,  Miss.,  mouth  of 1,306;  in,  1927 

Contracts,  continuing.    See  Continuing  contracts. 

Cooper  Creek,  N.  J.,  improvement  of 1, 152;  ii,  1223 

Cooper  River,  S.  C,  establishment  of  harbor  lines  in 1, 23 ;  ii,  1487 

Coosa  River,  Ga.  and  Ala. : 

Improvement  of i,  261 ;  ii,  1642 

Improvement  of,  between  Rome,  Ga.,  and  East  Tennessee,  Virginia  and 

Georgia  Railroa<l  Bridge i,261;  ivl642 

Improvement  of,  between  W^etnmka,  Ala.,  and  East  Tennessee,  Virginia 

and  Georgia  Railroad  Bridge 1,262;  ii,  1647 

Operating  and  care  of  locks  and  damson i,  262;  ii,  1654 

Coos  Bay,  Greg. : 

Improvement  of  entrance  and  harbor i,  496;  iv,  3384 

Improvement  of  harbor  by  dredging 1,497;  iv, 3387 

Coos  River,  Oreg.,  improvement  of 1,498;  iv,3388 

Coquillo  River,  Oreg. : 

Improvement  of,  between  Coquille  City  and  Myrtle  Point i,  496;  iv,  3383 

IiM]>rovemeut  of  mouth '. i,  496;  iv,  3380 

Corporations,  occupancy  or  injury  of  public  structures  by l,  24, 536;  vi,  3981 

Corps  of  Engineers: 

Changes  during  the  year 1,3 

Laws  of  Fifty-fourth  Congress,  second  session,  and  Fifty-fifth  Congiess, 

first  session,  afleetiug  the vi,  4161, 4197 

Number  and  distribution  of  officers , 1,3 

Officers  detached 1, 4 

Cor))us  Christi  Channel.  Tex.,  construction  of  bridge  across 1,530 

Cos  Cob  Harbor,  Conn.,  improvement  of 1. 102,969 

Courtableau  Bayou,  La.,  improvement  of 1,283;  II,  1762 

Cowlitz  River,  Wash.,  improvement  of 1,620;  I v,  3463 

Crystal  Kiver.  Fla.,  examination  of 1,252;  1 1, 1580 

CumlK-rland  River,  Tenn.  and  Ky. : 

Gauging 1,23,309;  111,1936 

Improvement  of,  above  Nashville,  Tenn i,  344 ;  in,  2223 

Improvement  of,  below  Nashville,  Tenn '^342;  ni,  2220 

Survey  of  mouth  of 1,347;  in,  2242 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of 1, 17,700 

Improvement  of i,  236;  ii,  1526 

Current  River,  Ark.  and  Mo.,  improvement  of 1, 314 ;  in,  197R 

Currituck  Sound,  N.  C,  improvement  of  waterway  through —  i,  195;  I|^ 

Curtis  Bay,  Md.,  improvement  of  channel  in  Patapsco  River  to 1, 17?**^,  2582 

Cat-off",  Apalachicola  River,  Fla.,  improvement  of „ lj>>  ";  1444 

JJ;  in,  2310 
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Cajaboga  River,  Ohio.    8e$  Cleveland  Harbor. 

CypreM  Bayou,  Tex.  and  La.,  improvement  of • 1,901;  m, 


• 


B. 


Dalles  Rapids,  The,  Columbia  River,  Oreg.  and  Wash.,  constraction  of  boat 

railway  to  Celilo  Falls i,5(»;  iv,ai» 

Dams: 

Sfe  al9o  Canals. 

Form  of  waU>r  snrface  ba<-ked  up  by,  in  running  streams iii,2nS 

D'ArboiHie  Bayou,  La.,  obstruction  of,  by  raftamen vi, 3982 

Darien  Harbor,  (la. : 

luiproveiueut  of 1^229;  11,1508 

Removal  of  wreck  in if  237;  ii,I538 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care 1,356;  in, 2351 

DefenseH,  seacoast.     See  Fortifications. 

I>e  (iraMBe,  Sylvia  (steamer) ,  removal  of  wreck  of 1, 502 ;  iv,  3406 

Delaware  Bay,  N.  J.  and  Del. : 

1  )elaware  l^reak water,  Del.,  construction  of i,  148 ;  ii,  1214 

Harbor  of  refuge,  construction  of i,  149 ;  ii,  1216 

Pier  near  Lewes,  Del.,  oonstrnction  of i,  147;  ii,  1213 

Waterway  to  Chincoteague  Bay,  Va.,  improvement  of i,  162;  ii,  1270 

Wreck  near  Ship  John  Light,  removal  of u,  1227 

Delaware  Breakwater,  Del.,  construction  of i,  148;  ii,  1214 

Delaw.iie  River,  N.  J.,  Pa.,  and  Del. : 

Defensesof 1,7,14,628 

Dike  at  Fort  Mifflin,  Pa.,  rebuilding  of i,638 

Dike  at  Woodbury  Creek,  rebuilding  of 1,152,639;  u,1223 

Marcnnhnok,  Pa.,  improvement  of  ice  harbor  at I9I46;  ii,  1213 

Philadelphia,  Pa.,  improvement  above  and  below 1, 142 ;  n,  1192 

Philadelphia,  Pa.,  and  Camden,  N.  J.,  improvement  between i,  144;  11,1205 

Wreck  opposite  League  Island,  Pa.,  removal  of 1, 153;  11, 1227 

Delta  Cooperage  Company,  bridge  of 1,530 

Delta  Point,  La.,  improvement  of  harbor  at,  by  Mississippi  River  Commis- 
sion    1,525;  v,3505 

Demiis  Creek,  N.  J.,  improvement  of i,  151 ;  11, 1223 

Denton,  Md.,  oonstrnction  of  bridge  across  Choptank  River  at i,532 

Depot,  Engineer,  Willets  Point,  N.  Y 1,6,22,574 

Des  Moines  Rapids  Canal  and  Dry  Dook,  Mississippi  River,  operating  and 

care  of 1,323;  ui,2104 

Des  Moines  River,  Iowa  and  Mo.,  survey  of  Egyptian  Levee,  along..  T,S25;  in, 2124 

Des  Plaines  River,  111.,  examination  of i,  421 ;  iv,  2882 

Detroit,  Mich.,  reconstruction  of  bridge  across  Detroit  River,  by  city  of i,529 

Detroit  River,  Mich. : 

Bridge  at  Detroit,  reconstruction  of 1,529 

Improvement  of i^^^d;  iv,3029 

Dexter,  N.  Y.,  examination  of  Black  River  to  harbor  at h^^i  iv,3306 

District  of  Columbia : 

See  also  Washington,  D.  C. 

Publio  buildings  and  grounds  and  W^ashington  Monument. .  i,  542;  vi,  4025,4033 
Washington  Aqueduct,  increasing  water  supply  of  city  of  Washing- 
ton   1,540;  VI, 4018 

Washington  Aqueduct,  maintenance  and  repair  of i,  537 ;  vi,  3991 

Washington  Aoueduct,  raising  height  of  Great  Falls  Dam 1, 540;  vi,  4018 

Dividing  Creek,  Md.     See  La  Trappe  River. 

Dividing  Creek,  N.  J.,  examination  of i,  154;  u,1242 

Division  engineers i,25 

Divisions,  engineer i,25 

Doboy  Bar,  Ga.,  survey  of 1,237;  ii,1538 

Dog  River,  Miss.,  survey  of 1,276;  n,  1718 

Dredge  boats  on  Upper  Mississippi  River,  operation  of 1,23,321;  iii,2049 

Duck  Creek,  Del.     See  Smyrna  River. 

Duok  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge  at 1,89,961 

Duluth,  Minn. : 

Bridge  across  St.  Louis  River  to  Superior,  Wis.,  oonstrnction  of i,  533 

Harbor  lines  at,  modification  of i,23;  ui,2647 

Improvement  of  harbor  at 1, 386;  ui,  2592 

J&mprovement  of  ohannels  in  connecting  waters  of  Great  Lakes  between 

Mobi'^alo,  Chicago,  and i,435;  iv,2956 

Monong^et  Railway  Company,  bridge  of 1,533 
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Dunkirk  Harbor,  N.  T.,  improvemoDt  of h^^'r  iv, 3103 

Duwamisli  River,  Waan.,  iraprovcinoiit  of l>511;  iv,3438 

Duxbury  Beach,  Mans.    See  Duxbury  Harbor. 

Duxbury  Harbor,  Mnse. : 

Examination  of 1,63,860 

Examiuatiou  of  Duxbury  Boacb 1,64,862 

E. 

Eads,  James  B.,  improvement  of  South  Pass,  Mississippi  River,  by  represeut- 

•fives  of 1,25,277;  ii,  1731 

East  Chester  Creek,  N.  Y. : 

Examination  of 1,140,  1175 

I  m  pro  ven  I  en  t  of I»  1 18, 1089 

Eastc^m  Branch,  Elizabeth  River,  Va.     6>e  Elizabeth  Kiver. 
East  Kiver,  Ga.     See  Brunswick  Harbor. 
East  River,  N.Y.: 

Bridge  at  New  York  City,  construction  of i,532 

Examination  of  Wallabout  Channel 1, 115, 1047 

Harbor  lines  at  New  York  City,  establishment  of 1, 23«  1081 

Improvement  of i.  111,  1026 

East  River,  Wis.,  construction  of  bridge  across,  at  Green  Baj' i,  532 

East  River  Bridge  Company,  bridge  of 1,532 

Edgartown,  Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at i,  68, 890 

Edgewater,  N.  J.,  removal  of  wreck  in  Hudson  River,  below i,  114, 10(0 

Egyptian  Levee,  Dos  Moines  River,  Iowa  and  Mo.,  survey  of i,  325;  ill,  2124 

Elizabeth  River,  N.  J. : 

Improvement  of 1, 131, 1134 

Survey  of 1,141,1185 

Elizabeth  River,  Va. : 

Bridge  across  Southern  Branch  at  Norfolk,  construction  of 1, 533 

Norfolk  Harbor  and  its  approaches,  improvement  of i,  190;  ii,  1353 

Waterway  to  Albemarle  Sonnd,  N.  C.,  improvement  of i,  195;  li,  1374 

Western  Branch,  improvement  of i,  191;  ii,  1365 

Wreck  in  Southern  Branch,  removal  of i,  198 ;  ii,  1380 

Elk  River,  W.Va.,  improvement  of i,380;  in,  2565 

Elliott  Bay,  Wash.,  improvement  of  waterway  via i,  513 ;  i v,  3445 

Ellis  Island,  New  York  Harbor,  K.  Y.,  modification  of  harbor  lines  at i,  23, 1075 

Ellsworth,  Me.,  examination  of  Union  River  near i,  42, 800 

Embankments i,  8 

Emory  River,  Tenn,  survey  of,  op  to  Harriman 1,354;  iff,  2316 

Emplacements.    See  Fortincations. 

Employees  injured  while  engaged  upon  public  works,  necessity  of  legislation 

for  relief  of 1,25 

Engineer  Depot,  Willets  Point,  N.  Y 1,6,22,574 

Engineer  divisions i,  25 

Engineers,  Battalion  of 1,6,22.570 

Engineer  School,  Willets  Point,  N.  Y 1,5,22,562 

Engineers,  Corps  of.    See  Corps  of  Engineers. 

Engineers,  division • 1,25 

Engineers,  Ofiice  of  the  Chief  of 1,550 

Engineers,  The  Board  of 1,4,553 

Snterprise  (schooner),  removal  of  wreck  of 1,80,927 

Erie  Basin,  Black  Rook  Harbor,  N.  Y.,  survey  of  Buffalo  entrance  to.,  i,  473;  iv,  3245 
Erie  Caual,  N.  Y. : 

Preservation  of  bench  marks  along 1,546;  vi,  4122 

Widening  locks  of,  to  permit  passage  of  war  vessels ^473;  iv,  3250 

Erie  Harbor,  Pa. : 

Harbor  lines  in  Presque  Isle  Bay,  establishment  of l«24;  iv,32(>5 

Improvement  of i,  463 ;  i v,  3097 

Survey  of i,473;  iv,3237 

Water  levels 1,547;  vi, 4127, 4128 

Wroeks  in,  removal  of i,  472 

Erie  Luke: 

See  also  Northern  and  Northwestern  Lakes. 

Defenses  on 1)7,20 

Examination  of  shoals  in 1, 547 ;  vi,  4123 

Water  levels 1,547;  vi,4127-*«l 

Escambia  River,  Fla.,  improvement  of 1,259-^,2582 

j;  n,  1444 
.M<i2;  111,2310 
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Etoanaba,  Mfeh., wmter leTels  ftt lyMT;  yi,4U7, 

Eaopuii  Creek,  N.  Y.    See  Sangerties  Harbor. 

Eaaex  County,  Mats.,  bridge  of • 

KtMx  River,  Maae.,  improTemeDt  of 1,4 

Estimates: 

•t  California  Debris  Commission 

J  Engineer  Depot,  Willete  Point,  N.  Y 

Fortifications • 

Mississinpi  River  Commission 

Missoari  River  Commission 

I   \  New  York  Harbor,  N.  Y.,  snperrision  of 

Northern  and  Northwestern  Lakes 

Pnblic  buildings  and  groands,  and  Washing^ton  Monument,  D.  C 

Rivers  and  harbors,  examinations,  surveys,  etc.,  .of 

;'  Rivers  and  harbors,  improvement  of 

Surveys  and  reconnaissances  in  military  departmento,  and  for  maps. . .. 

Washington  Aqueduct,  D.  C,  maintenance  and  repair  of. 

Washington  Monument,  D.  C,  care  and  maintenance  of 

Eureka  Hart»or,  Cal.,  examination  of it^^i;  iv 

I  Everett  Harbor,  Wash.,  improvement  of 1,515;  iv 

.  )  Examinations: 

Compilation  relative  to  surveys  and 

Estimate  for  surveys,  contingencies,  and,  of  rivers  and  harbors 

Exeter  River,  N.  H.,  survey  of,  from  mouth  to  upper  bridge  in  Exeter i,4 

Explorations  and  reconnaissances  in  military  departments i,  547,  vi 

F. 


I 

ft 

,1 


i. 


Fairhaven  Harbor.  Mass.    Sm  New  Bedford  Harbor. 

Fairport  Harbor,  Ohio,  improvement  of 1,459;  rv 

Falia,  Bogue,  La.,  improvement  of i>278;  n 

Fall  River  Harbor,  Mass.,  survey  of 1,8 

Falls  of  Ohio  River,  Louisville,  Ky.,  improvement  of 1,964;  in 

Far  Rockaway,  N.  i.,  examination  of  channels  to  In  wood  and i,14C 

Feather  River,  Cal. : 

Improvement  of i,  490;  iv 

Improvement  of,  by  California  Debris  Commission i,  528 ;  vi 

Femandina,  Fla.,  improvement  of  waterway  to  Savannah,  Ga i,  236;  u 

Fishing  Creek,  N.  C,  improvement  of 1,200;  u 

Fish  Island,  New  Bedford  Harbor,  Mass.    Se$  New  Bedford  Harb<n>. 
Five  Mile  Creek,  Ala. : 

Examination  for  canal  to  Black  Warrior  River i,  275 ;  n 

Survey  for  canal  to  Black  Warrior  River 1,275;  ii 

Five  Mile  River  Harbor,  Conn.,  improvement  of i,l( 

Flag  I>ake  and  River,  Wis.    Sie  Portwing  Harbor. 

Flathead  River,  Mont.,  improvement  of 1,522;  n 

Flint  River,  Ga.,  improvement  of i,  255;  ii 

Florida : 

Defenses  of  coast  of 1, 7, 17,  IS,  7( 

Obstruction  of  navigable  waters  in,  bv  tiie  water  hyacinth 

Flushing  Bay,  N.Y.: 

Examination  of  cbannel  connecting  Newtown  Creek  and i,  131 

Improvement  of •. i,  121 

Forked  Deer  River,  Tenn. : 

Improvement  of I,34<>,  341;  ii; 

Survey  of 1,847;  it 

Fort  Hamilton,  New  York  Harbor,  N.  Y.,  removal  of  wreck  below 1, 11^ 

Fortifications: 

A  ppropriations 

Continuing  contracts. ...» 

Estimates * 

.  New  works ^^ * 

I   ,  j  Preserv4ition  and  repair  of 

j   .  ]  Projects I, 

,   ■  I  Sea  walls  and  embankments 

I   '  J  Sites  for,  acquisition  of.. « 

■     I  Submarine  mines 

;     ]  iuMcHenry,  Baltimore  Harbor,  Md. : 

i!  Mobiv>val  of  wreck  off i,  174;  ii 

i  Mononi^U  at i,  1 


•  / 
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Fort  Marion,  Fla.,  preservation  and  repair  of 1,17,703 

Fort  Mifflin,  Pa.,  rebuildinK  dike  at 1,638 

Fort  Monroe,  Va.,  sewerage  Bysteui  at 1, 16, 663 

Fort  Montgomery,  N.  Y.,  preservation  and  repair  of i,  744 

Fort  Niagara,  N.  Y.,  sea  wall  at 1,20,743 

Fort  8cbovler,N.Y.,Bea  wall  at i,611 

Fort  Smith,  Ark. : 

Improvement  of  Arkansas  River  at i)311;  iii,  1952 

Snrvey  of  Arkansas  River  at i,  316;  iii,  1989 

Fox  River,  Wis. : 

Bridge  across  United  States  canal  at  Appleton,  construction  of i,  532 

Bridge  at  Green  Bay,  construction  of 1,532 

Bridge  at  Menasha,  construction  of 1,533 

Improvement  of 1,406;  iv,2709 

Improvement  of  Green  Bay  Harbor i,  395;  iv,  2657 

Operating  and  care  of  locks  and  dams  on i>407;  iv,2719 

Frankfort,  Me.,  examination  for  removal  of  wreck  in  Marsh  River i,  43, 801 

Frankfort,  Mien.,  improvement  of  harbor  at i,  432 ;  iv,  2939 

Frederickaj  Marie  (ship),  removal  of  wreck  of,  from  Man  of  War  Harbor, 

Key  West,  Fla i,251;  11,1566 

French  Broad  River,  Tenn. : 

Improvement  of Iy352;  iii,  2308 

Injury  to  training  walls vi,  3983 

Friendf  Lottie  K,  (schooner),  removal  of  wreck  of u,  1227 

Fnlton,  Ark. : 

Improvement  of  Red  River  above 1,300;  in,  1895 

Improvement  of  Red  River  below 1, 299 ;  iii,  1877 

G. 

Galena  River,  HI.,  operating  and  care  of  lock  and  dam  on 1,323;  ui,2109 

Galveston  and  Brazos  Canal,  Tex.,  examination  of i,  29p;  ii,  1809 

Galveston  and  Brazos  Navigation  Company,  examination  of  canal  of.  i,  298;  ii,  1809 
Galveston  Bay  and  Harbor,  Tex. : 

Galveston  Bay,  examination  of  channel  to  Brazos  River 1,298;  u,  1809 

Galveston  Bay,  improvement  of  ship  channel  in i,  294 ;  u,  1803 

Galveston  Harbor,  defenses  of 1,7, 19,737 

Galveston  Harbor,  improvement  of i,  292;  ii,  1793 

Galveeton  Island,  survey  at  easterly  end  of i,  298;  ii.  1813 

Morgan  Canal,  operating  and  care  of i,  298 ;  ii,  1808 

Morgan  Cut  and  Canal,  improvement  of 1,294;  ii,  1803 

West  Galveston  Bay,  improvement  of  channel  in 1, 2{^ ;  ii,  1804 

Galveston  Island,  Tex.,  survey  at  easterly  end  of i,  298 ;  ii,  1813 

Gasconade  River,  Mo.,  improvement  of^  by  Missouri  River  Commission .  i,  527 ;  vi,  3837 
Ganging: 

See  alio  Hydraulics. 

Columbia  River,  Ore^.  and  Wash 1,507;  iv,  3432 

Mississippi  River  and  tributaries 1,23,309;  ill,  1936 

Mississippi  River  at  St.  Paul,  Minn 1,332;  iii,2164 

Northern  and  Northwestern  Lakes 1^547;  vi,4127 

Ganley  River,  W.  Va.,  improvement  of 1,380;  in,2564 

Gedney  Channel,  New  York  Harbor,  N.  Y. ! 

Improvement  of 1, 113;  1031 

Removal  of  wreck  in i>  114;  1039 

Genesee  River,  N.  Y.    See  Charlotte  Harbor. 

George  Lake,  St.  Johns  River,  Fla.    See  Volusia  Bar. 

Georgas  River,  Me.,  improvement  of 1,35,785 

Georgetown,  D.  C.    See  Washington. 

Georgia,  defenses  of  coast  of 1,7,17,700 

Glencove  Harbor,  N.  Y.,  improvement  of 1, 122,1103 

Qloneester  Harbor,  Mass.,  improvement  of i,  49, 835 

Gothen  Creek,  N.  J.,  improvement  of i>153;  n,  1225 

Gorertior  Mmrvin  (steamer),  removal  of  wreck  of 1, 251 ;  ii,  1566 

Governors  Island,  New  York  Harbor,  N.  Y.,  survey  of  channel  between  the 

Battery  and 1,141,1182 

Gowaniis  Bay  channels.  New  York  Harbor,  N.  Y. : 

Improvement  of .    ,•'*»>  *w,  2582 

Snrvev  of • ■"  1,384:  iii,2582 

Gowanus  Canal,  New  York  Harbor,  N.  Y. :  -• i,  215 ;  ii,  1444 

Improvement  of i|352;  in,  2310 

Removal  of  wreck  in^ 
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OowuDB  Creek.  New  York  Rubor,  N.  Y. : 

Improireiiieiit  of  ohAnnel  in . . . . I, 

Bnrrey  of I, 

Grand  Haveu  Harbor,  Hieb.,  improTsmeut  of 1,427 

Grand  Ijike,  La.,  improvement  of i,2H 

Grand  Marais,  Mieh.,  improvement  of  barbor  of  reftige  *t 1,392 

Uninil  Marnit.  Minn.,  improvement  of  barbor  at i^3S 

Grand  Knpida,  Wabaah  Blver,  Ind.  and  111.,  operating  ftnd  care  of 

lork  and  dam  at 1,388 

Grand  Hiver,  La,,  improvenmil  of i,3K 

Grand  River,  Micb. : 

Iniprovrm«nt of I,4X 

Imiiniveiiieiil  of  Grand  Haven  Harbor I,4>T 

Grand  kiver,  Oliio.     Sea  Fairport  Harbor. 

OriuM,  Sglrla  dt  (nteamer),  removal  of  wreck  of .  I,6<8 

Orajr*  Harbor,  Waab.,  Improvement  of,  and  bar  entrance. .... 1,309 

Great  E)ot  Harbor  Inlet,  V.  J.,  removal  of  wreck!  in 1,15: 

Great  l-'alla  Dam,  Potomac  River,  ralainc  heiebt  of I,6W 

Great  Harbor,  Woods  Hole,  Masa.    &•  Woods  Hol«  Cbaunel. 

Great  Kanawha  River,  W.  Va. ; 

Improvenieiit  i>f ..... 1,381 

Injnry  to  workH,  and  nnlawful  depoeite  in 

Operating  and  care  of  locks  nud  dami  on 1,383 

Great  Lakra : 

[>crt'iiBeB  of  ports  in  New  York .... .  ...  l 

Kxamination  for  nliip  canal  to  Hudson  River 1,173 

Improvement  of  channels  in  connecting  waters  of 1, 43S 

Survej-H,  anil  correcting,  printing,  and  laeaing  of  charts 1,544 

WatsrlevoU - i,547 

Great  Pedee  River,  8.  C,  improvement  of i,21t 

Great  Salt  Pond,  Blork  Island,  R.  L,  improvement  of 

Ort-at  iiiMlus  Bu;,  N.  Y. : 

Impriivemeiit  of  harbor  at i,4K 

UUP  and  occnpancy  of  pier .... 

Greeu  itay.Mich.,  water  levels  at  Esoanaba I,S47;  vi, 

Green  Bay,  city  of,  Wia. : 

ConatructioQ  of  bridKes  across  Kast  and  Foi  rivers,  by ... 

Improvement  of  barbor  at l,^ 

Green  Jacket  Sboal,  Providence  River,  R.  L,  removal  of 

Green  River,  Ky. : 

Improvement  ot,  above  month  of  Big  Barren  River  (Lock  maA  Dat 

No.6l 1.370 

Operating  and  care  of  look*  and  dams  on 1,370 

Reconstmction  of  Lock  No.  2,  at  Ramsey 1,369 

Sarvej  at  month  of,  for  new  lock  anddtun i,  373 

Qr«enville  Harl)or,  Miss.,  Improvement  of,  by  Uiseissippi  River  Commii 
Sinn 1,621 

Greenwich  Harbor,  Conn.,  improvement  of 

Groesetete  Rayon,  La.,  examination  of i,  29! 

Gulfport,  Miss'.,  examinations  for  channel  to  Ship  lelaud  Harbor  and  Gul 
of  Meiioo I.  271 

Gnlf  States,  obstrnction  of  navigable  waters  In,  by  the  water  hyaoinUt... 

Gnll  Lake,  Minn.,  oonntmctioD  of  reeervolr  at I,%K 

Gnnn.    Set  Kortllioationi, 

Garnet  Rook,  Plymoalh  Harbor,  yass.,  examination  of 

Gnyandotte  River,  W.  Va.,  improvement  of 1,378 


Magen,  JtoM  (barge),  lemoval  of  wreck  of 1,171 

Hamiltnn,  Fort,  New  York  Harbor,  N,  Y.,  removal  cf  wieok  below i, 

Hanii>ton  Roads,  Va. : 

Defenses  of ,,.....,..,... . i, 

Removal  of  wrecks  in 1,19* 

Harbor  lines,  establishment  of 

iu»'oHenrf;"J...Fis. 1,83: 

Mob^'valof  Hreokoff..-.- h^ 

HononiJIat..,. 
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Harbor  lines,  establUhroent  of— Contiuned. 

Charles  River  nt  Cambridge,  Mass «. 1, 23,881 

Charleston  Harbor,  S.C i,23;  ii,  1487 

Cooper  River,  S.C i,23;  ii,  ll87 

Diiliith  Harbor,  Minn i,23;  iii,2647 

East  River  at  New  York,  N.  Y 1.23,1081 

Ellis  Island,  New  York  Harbor,  N.Y 1,23,1075 

Erie  Harbor,  Pa i,24;  iv,3265 

Harlem  River, N.Y 1,23,1077 

Hndson  River  at  New  York,  N.Y 1,23,1067,1070 

Kewaunee  Harbor,  Wis i,  24;  iv,2785 

New  York  Harbor.  N.  Y 1,23,1067,1070,1075,1077,1081 

Olynipia  Harbor,  Wash 1,24;  IV,  3484 

Spnyteu  Duyyil  Creek,  N.  Y 1,23,1077 

Superior  Bay,  Minn,  and  Wis i,23;  iii,26l7 

Superior  Harbor,  Wis 1,23;  iii,2G47 

Wanke^an  Harbor,  111 i,24;  iv,2786 

Harbors  and  rivers.    See  Rivers  and  harbors. 
Harlem  River,  N.  Y.  : 

Bridge  obstructing,  at  New  York  City i,536 

Bridges  across,  location  and  characteristics  of i,  1024 

Harbor  lines  at  New  York  City,  modification  of 1,23,1077 

Improvement  of i,  110, 1019 

Harlowe  River,  N.  C,  improvement  of  waterway  via i|20i;  ii,  1395 

Harraseeket  River,  Me.,  survey  of 1,44,815 

Hartford,  Conn.,  imj>rovement  of  Connecticut  River  below 1,86.948 

Hat  Slough,  Wash.,  improvement  of i,  511 ;  iv,  3438 

Havre   de  Grace,  Md.,  improvement  of  Susquehanna  River  above  and  be- 
low      1.163;  11,1272 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of 1,439;  iv,  3006 

Haifnes,  John  C.  (schooner),  removal  of  wreck  of 1, 198 ;  ii.  1379 

Helena  Harbor,  Ark.,  improvement  of,  by  .NHssissippi  River  Com  mission,  i,  525;  v,  3505 

Hell  Gate,  East  River,  N.  Y.,  improvement  of 1,111, 1026 

Hempstead,  N.  Y. : 

See  also  (tlencove  Harbor. 

Co?istruction  of  bridge  across  Long  Beach  Channel,  by  town  of i,  533 

Hend«rs<m  Harbor,  N.  Y.,  removal  of  wreck  in 1, 482 ;  IV,  3304 

Horr  Island,  Alle<<:heny  River,  Pa.,  construction  of  lock  and  dam  at.  1,363;  iii,  2428 

Hillebrandt  Bayou,  Tex.,  construction  of  bridge  across i,  533 

Hillsboro  Bay,  Fl a.,  examination  of 1,252;  ii,  1574 

Hillsboro  River,  Fla. : 

Examination  of,  up  to  Tampa 1,252;  ii,  1574 

Removal  of  wreck  in,  at  Tampa i,  251;  ii,  1566 

Hogansbnrg,  N.  Y.,  roustruction  of  bridge  across  St.  Lawrence  River  near.       1,531 
Holland  (Black  Lake)  Harbor,  Mich.: 

Improvement  of 1.426;  iv,  2916 

Survey  of 1.435;  iv,2950 

Holwayt  L.  (schooner),  removal  of  wreck  of i,  42.  798 

Homoehitto  River,  Miss.,  examination  of 1,^1,  n,  1777 

Horn  Island  Pans  and  Harbor,  Miss. : 

Improvement  of  Horn  Island  Pass 1,270:  ii.  1693 

Survey  of 1,276;  ii,  1716 

Horre,  William  (tug),  removal  of  wreck  of 1,138. 1158 

Housatonic  River,  Conn. : 

Improvement  of 1,92,956 

Survey  of 1,105.979 

Houston.  East  and  West  Texas  Railway  Company,  bridge  of 1,534 

Hudson  River,  N.  Y.  and  N.  J. : 

Examination  for  ship  canal  to  Great  Lakes 1,472;  iv,3128 

Examination  of  Nyaok  Harbor,  N.  Y 1,115,1044 

Harbor  lines  at  New  York,  N.  Y.,  modification  of 1,23,1067.1070 

Improvement  of,  between  Coxsackie  and  T>oy,  N.Y 1, 105,  $)96 

Improvement  of  Peekskill  Harbor,  N.  Y i^  109  1016 

Wrecks  at  Jersey  City  and  Edgewat^r,  N.  J.,  removal  of i,  114, 1039*  1040 

Humboldt  Harbor  and  Bav,  Cal. : 

Kxaniination  of  Eureka  Harbor ^vdft'i  ill,S683 

Improvement  of ^ k.  1,884:  ni,2582 

Huntington  Harbor,  N.  Y.,  improvement  of ^ 1,215;  n,  1444 

Enron  Harbor,  Ohio,  improvement  of 1,352;  lu,  2310 
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(Haron  Lake : 
See  mteo  Northern  and  Northwestern  Lakes. 
I  Improveoient  of  harbor  of  reAige  at  Band  Beach,  Mich i,  444 :  r 

,  Water  levele i,M7;  v 

HaroD  River,  Mich.,  examination  of 1,451;  r 

^ .  Hyacinth,  water,  obatr notion  of  navigable  Boiithem  riTers  by  the 

Hyanuis,  Maas,  improvement  of  harbor  of  refnge  at i, 

I  I  Hydranlio  mining  in  California.    See  California  D^bria  Conunisaion. 

I  Hydraalics: 

<S«v  mleo  Gauging. 

Form  of  water  surface  backed  up  by  dams  in  running  streams D 

!• 

nMTville  Parish,  La.,  bridge  of 

Illinois  and  MiMissippi  Canal,  111. : 

Constmrtion  of i,418;  r 

Operating  and  care  of  oanal  around  rapids  of  Rock  River if  420;  r 

lUinois  River,  111. : 

Examination  of 1,421;  r 

,  Improvement  of i»415;  r 

Operating  and  care  of  Lagrange  and  Kampsville  locks  and  dams,  i,  417;  i^ 
Indiana  Chute,  Falls  of  Ohio  River,  Lonisville,  Ky.,  improve  men  t  of.  i,364;  ii 

Indian  River,  (la.,  improvement  of ii^-;  ^ 

Indian  River  Bay,  Del.,  imnrovement  of  waterway  via iflfi^H 

>  j  Indian  River  Inlet,  Fla.    See  Indian  River. 

*"•  Individuals,  occupancy  or  injury  of  public  structures  by i,  24, 536;  v 

'>  Injury  to  structures  built  by  the  United  States 1,24,596;  T 

^'  Inland  waterways.    See  Waterways. 

Inner  Beach,  Hempstead,  N.  Y.,  construotion  of  bridge  to  Bamum  Island.. 
Inside  routes.    See  Waterways. 
Internal  waterways.    See  Waterways. 

In  woo<l.  N.  Y.,  examination  of  channels  to  Far  Rockaway  and i,  14 

Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  Tia I»  I^ P 

ll  J. 

I  JiaclRiefi,  Jn^rsio  (barge),  removal  of  wreck  of i,ll 

I'  James  RiTsr,  Va. : 

Improvement  of 1,187;  ] 

Protection  of  Jamestown  Island i,  189;  : 

JamcMto wn  Island,  James  Ki ver,  Va. ,  protection  of i,  189 ;  : 

Jeanerette,  La.,  construction  of  bridge  across  Bayou  Teche,  by  town  of 

Jeflerson  County,  Tex.,  bridge  of 

Jennings,  Mont.,  survey  of  Kootenai  River  above i,  523 ;  i 

Jersey  City,  N.  J.,  removal  of  wreck  in  Hudson  River  at i,  11 

Johnion,  Hager  (canal  boat),  removal  of  wreck  of 1,11 

|!  Judith,  Point,  R.  I. : 

''  Cunstruction  of  harbor  of  refuse  at i, 

Improvement  of  entrance  to  Point  Judith  Pond i. 

Survey  of  easterly  breakwater  to  shore i, 

Jupiter  Inlet,  Fla.: 

Examination  of I,  251;  i 

Improvement  of h^^^t  ^ 

K. 

Kalamazoo  River,  Mich.: 

Improvement  of h^'^'i  i' 

Improvement  of  Sangatnck  Harbor ^ 1, 425 ;  i' 

Kampsville  Lock  and  Dam,  IliinoiB  River,  HI.,  operating  and  care  of.  1, 417;  i^ 

Kansas  City,  Osceola  and  Southern  Railway  Company,  bridge  of. 

.     ■  Kansas  City,  Shre veport  and  Gulf  Railway  Company,  bridge  of 

'-  •  Kendnskeag  River,  Me.,  survey  of  mouth  of i, 

'   i  Kennebec  River,  Me. : 

Defenses  of 

-.  .  Improvement  of i,  J 

j>xMcHenr^^,^i)X'*  (^schooner),  removal  of  wreck  of 1, 174 ;  i 

Mobk>val  of  wreck  off.i 

MononJlat i,404;  n 

1,409;  n 

\Wi\j\«>T .^^ .*^«..,.  y 
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Kentucky  River,  Kj, : 

Improvement  of 1,373;  iii,  2513 

Operating  and  care  of  locks  and  dams  on i,  375 ;  iii,  2519 

Kewaunee  Harbor,  Wis. : 

Harbor  lines  at,  establishment  of i» 24;  iv,2785 

Improvement  of 1,399;  iv,  2675 

Keweenaw  Bay,  Mich.,  improvement  and  operating  and  care  of  waterway  to 

Lake  Superior 1,389,390;  ill,  2608 

Keweenaw  Point,  Mich.,  waterway  across.    See  Keweenaw  Bay. 

Keyport  Harbor,  N.  J.,  improvement  of .....I i,  135, 1147 

Key  West  Harbor,  Fla. : 

Defenses  at 1,7,17,703 

Improvement  of  northwest  entrance  of i,  244 ;  ii,  1555 

Wrecks  in  Man  of  War  Harbor,  removal  of 1, 251 ;  ii,  1566 

Kingston,  Tenn.,  construction  of  bridge  across  Clinch  River  at i,  530 

Kinnickiniok  River,  Wis.,  construction  of  bridges  across,  at  Milwaukee i,  533 

Klttery,  Me.,  construction  of  bridges  to  Badgers  Island  and  York i,  534 

Kootenai  River,  Idaho  and  Mont. : 

Improvement  of,  between  Bonners   Ferry,  and  international  bound- 
ary    1,521;  iv,3467 

Survey  of|  above  Jennings,  Mont 1,523;  iy,3482 

Ii. 

La  Crosse  Harbor,  Wis. : 

Improvement  of i,  322;  iii,  2059 

Survey  of 1,325;  in,  2116 

Lafourche  Bayou,  La.,  improvement  of i,  281 ;  ii,  1757 

Lagrange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care  of.,  i, 417;  iv, 2822 

Lake  Charles,  La.,  construction  of  bridge  across  Calcasieu  River  at i,  531 

Lake  City,  Ark.,  construction  of  bridge  across  Lake  St.  Francis  near......       1,631 

Lakes,  Great.    See  Northern  and  Northwestern  Lakes. 

Lake  Shore  and  Michigan  Southern  Railway  Company: 

Bridge  of,  at  Ashtabula,  Ohio 1,634 

Bridge  of,  at  Toledo,  Ohio i,531 

Lakes,  Northern  and  Northwestern.    See  Northern  and  Northwestern  Lakes. 

La  Trappe  River,  Md. : 

Improvement  of 1,165;  n,  1276 

Survey  of i,171;  ii,1296 

Laurie^  Annie  (tug),  removal  of  wreck  of ; i,  472 

Laws: 

Compilation  of,  for  maintenance  of  navigable  waters i,  24 ;  vi,  4137 

Fifty-fourth  Congress,  second  session,  and  Fifty-fifth  Congress,  first  ses- 
sion, affecting  Corps  of  Fngineers VI,  4151, 4197 

Necessity  of,  for  relief  of  injured  employees  on  public  works i,  25 

Leaf  River,  Miss.,  improvement  of i,  272 ;  ii,  1697 

League  Island,  Pa.,  removal  of  wreck  in  Delaware  River  opposite  ....  i,  153;  ii,  1227 

Leeoh  Lake,  Minn. : 

Operating  and  care  of  reservoir  at i,328;  iu,2142 

Reservoir  at i,326;  m,2137 

Legislation.    See  Laws. 

Lemon  Creek,  Staten  Island,  N.  Y.    See  Staten  Island — New  Jersey  channel. 

Levert,  J.  B.,  bridge  of i,  634 

Levisa  Fork,  Big  Sandy  River,  Ky.,  improvement  of i,  376 ;  ni,  2529 

Lewes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay,  near i,  147 ;  ii,  1213 

Improvement  of  waterway  f^om  Chincoteague  Bay,  Va.,  to  Delaware 
Bay,near 1,162;  u,  1270 

Lewis  River,  Wash. : 

Examination  of  North  Fork,  to  head  of  navigation 1, 523 ;  iv,  3469 

Survey  of,  up  to  Lacen ter 1, 523 ;  iv,  3473 

Lippittj  Henry  (schooner),  removal  of  wreck  of 1, 198 ;  ii,  1379 

Little  Assawaman  Bay,  Del.«  improvement  of  waterway  via 1, 162;  il,  1270 

Little  Harbor,  Mass.     See  Woods  Hole  Channel. 

Little  Harbor,  N.  H.,  improvement  of  harbor  of  refuge  at 1,41,796 

Little  Kanawha  River,  W.  Va. : 

Improvement  of 1,384;  ni,  2582 

Operating  and  care  of  lock  and  dam  on 1,384;  iii,  2582 

Little  Pedee  River,  S.  C,  improvement  of Ij215;  ii,  1444 

Little  Pigeon  River,  Tenn.,  improvement  of i,  352 ;  in,  2310 

ENa  97 2 
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Little  BItct,  L*.,  batwMD  Bcoplni  Cat-off  and  Knox  Point    8«t  R»d  RItw, 
ImIow  Knltun,  Ark. 

Little  Booh,  Ark. : 

ImpTOTement  of  Arkansma  KItbt  ftt ■ i>311;  I 

Surveyor  Arkanwa  River  at 1,316;  i 

Little  Sodna  Bar,  K.  Y.,  improvement  of  hnrlior  at ■li'ia;  l 

Llortli  Harbor,  \.Y.,ez«niiuationforconnectingCol<1  Spring  Biij  with 1,1 

Locki.     SwCaualB. 

l^ck wood H  Folly  Kiver,  N.  C,  improvement  of t,2Il; 

Lonic  Beach  Channel,  Hempstead  Harbor,  N.  Y.,  constraction  of  bridge  ftcroaa. 

iMwg  laland,  N.  Y,,  defennea  at 1,7 

Long  laland  Citj.  N.  Y.,  altorutioo  of  bridge  acroaa  Newtown  Creek  at 

LoDK  leland  Sound,  defenaee  of  eaeUm  entrance  to 1,7 

Ijookont,  Cape,  harbor  of  refuge,  N.  C,  aorvey  of h^^\ 

Ixirnin,  Ohio,  Improvement  of  Blaok  Birar  at 1,457;  : 

Ijouiiiana,  obstruction  of  navigable  water*  in,  by  the  water  Lyaoiotfa 

LnoiavillB,  Ky. : 

Improvemeut  of  Falla  of  Ohio  Biver,  ineloding  Indiana  Chute.-   1,384;  i 
Operating  and  care  of  LonisviUeand  Portland  Canal 1,366;  i 

LoDlaville  and  Portlimd  Canal,  Ky.,  operating  and  care  of 1,366;  i 

Lontie,  Faai  a,  Miuiwippi  Biver,  cloaing  crevasae  in 1.291; 

Loirer  Chlpola  Kiver,  1' la.,  improvement  of 1.254; 

Lower  Uaohodoc  Creek,  Va.,  improvement  of ....   I,  ItJI; 

Lobeo  Channel,  He.,  improvement  of I, 

Lodington  Harbor,  HIcL. : 

Improvement  of 1, 4.W;  1 

Survey  of 1, 435;  1 

Lnmber  River,  N.  C.and  S.  C,  inpTOvement  of 1,314; 

Lnmberton  Brauoh.  Raucocas  Biver,  N.  J.     Stt  Banoooaa  Biver. 

Lynn  Karltor,  Kinss. ; 

Improvomeot  of i, 

Hnrvey  of i, 


UcHenry,  Fort,  Baltimore  Harbor,  Md. : 

Bemovalof  wrerk  off I,1M; 

Seawall  at i 

Haohiai  River,  Me., dorvey  of,  from  Mncliias  to  Macbiaeport i 

Haehodoo  (I.owor)  Creek,  Va.,  Improvement  of i,  181; 

Havon  Bnyoo,  La.,  Improvement  of i,  304;  1 

Maine,  defenses  of  coast  of 1,7 

Main  ship  channel,  New  York  Harbor,  N.  Y.,  improvement  of I,  t 

Maintenanoe,  operating,  and  care  of  certain  public  works,  provision  for 

Mnlden  River,  Maas,,  improvement  of i 

MamHroneok  Harbor,  N.  Y..  improvement  of 1, 1 

UnnaxquBU.N.  J.,  constrni'tion  of  bridge  acrnas  Manaeqnaii  Kiver  at 

Hanasquan  River,  N.  J.,  construction  of  briilge  acroas,  at  Uanasqaan 

Manatee  Biver,  Fla.,iniproTPmeiit  of »,248; 

MancliBcBa.vou,La.,  iniprovoraent  of 1,280; 

Manclifater  Harbor,  Mbm.  : 

Improvement  of I 

Survey  of i,G4,6^: 

Manistee  Harbor,  Mich.,  improvement  of it^'i  i 

Manitowoc  Hnrbor.  Wis.; 

Construction  of  citv  bridge  across  Manitowoc  Biver 

Improvement  of...; i,400;  l 

Hauiton-oc  Biver,  Wis.     See  Manitowoc  Harbor. 

Man  of  War  Hnrlinr,  Key  West,  Fla.,  removal  of  wt^cka  in i,  ^>1; 

Manukin  River,  Md.,  improvement  of. 1,168; 

Haps: 

Charts,  Nortbvrn  and  Northwestern  Lakes 1,544;  ' 

Kstimates  for  publication  of  military  iiud  other 

Printing  and  dislribntion  of,  by  Offlcp  of  Ibe  Chief  of  Engineers 

Marblebeod  Harbor,  Mass.,  survey  of I, 

ilarcelo  (bark),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West. 

Marcnshook,  Pa.,  improvement  of  loeiiariiorin  Delaware  Biver  at...  i^  IIG; 

Hare  Island  Strait,  Cal.,  aurvey  of 1,488;  i 

Harlanoa,  Tes.,  conatruetion  Oxbridge  across  Trinity  River  abova 
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Marie  ^ederioka  (ship),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key 

We»t,Fla 1,251;  ii,1566 

Marion  Conntv,  Miss.,  bridge  of 1,530 

Marion,  Fort,  Fla.,  preservation  and  repair  of 1, 17,  703 

Marqnette  Hay,  Micb.     See  Marquette  Harbor. 
Marquette  Harbor,  Mich. : 

Construction  of  barbor  of  refuge  at  Preaque  He  Point i,  391 ;  iii,  2638 

Improvement  of 1, 391 ;  lu,  2615 

Water  levels i,547;  vi,  4127, 4129 

Marsh  River,  Me.,  examination  for  removal  of  wreck  at  Frankfort 1, 43, 801 

Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at  Edgartown i,  68, 890 

Marvifiy  Governor  (steamer),  removal  of  wreck  of h^^f  ii,  1566 

Massachusetts,  defenses  of  southeaat  coast  of i»  7, 12, 608 

Mattaponi  River,  Va.,  improvement  of i,  185;  ii,  1342 

Mattawan  Creek,  N.  J. : 

Improvement  of 1,134,1145 

Improvement  of  Keyport  Harbor i,  135, 1147 

Mattituck  Harbor,  N.  Y.,  improvement  of h^^^f  ^^^ 

Manmee  Bay  and  River,  Ohio.    See  Toledo  Harbor. 

Memphis  Harbor,  Tenn.,   improvement  of,   by  Mississippi   River  Commis- 
sion   1,525;  v,8505 

Menasha,  Wis. ,  construction  of  bridge  aoroas  Fox  River,  by  city  of i,  588 

Menominee  Harbor,  Mich,  and  Wis. : 

Improvement  of 1,393;  iy,2650 

Survey  of i,408;  iv,2751 

Menominee  River,  Mich,  and  Wis.,  improvement  of i,  393;  iy,2652 

Mermentau  River,  La.,  improvement  of,  and  tributaries i,  285 ;  il,  1767 

Merrimac  River,  Mass. : 

Dredging  between  Newburyport  and  Haverhill,  estimate  of  cost  of  .. .  i,  64, 865 

Improvement  of 1,46,827 

Improvement  of  Newburyport  Harbor 1,45,824 

Mianus  River,  Conn.,  improvement  of i,  102,969 

M  ichigan  City  Harbor,  Ind.,  improvement  of i,  421 ;  iv,  2885 

Michigan  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Construction  of  harbor  of  refuge  at  eastern  entrance  of  canal  between 

Sturgeon  Bay  and i,397;  iv,2671 

Examination  of  Hlinois  and  Des  Plainea  rivers.  111.,  for  extension  of 

navigation  to i,*21;  iv,2888 

Improvement  of  canal  to  Sturgeon  Bay,  Wis 1, 396 ;  TV,  2660 

Operating  and  care  of  canal  to  Sturgeon  Bay,  Wis i,  397 ;  iv,  2666 

Survey  of  Wolf  Lake  and  River,  111.  and  Ind.,  with  reference  to  their 

navigation  in  connection  with h^^^i  iv, 2887 

Water  levels i,W7;  vi, 4127, 4129 

Middle  Fork,  Forked  Deer  River,  Teun. : 

Improvement  of 1,340,341;  iii,2217 

Survey  of 1,347;  ui,2234 

Mifflin,  Fort,  Pa.,  rebuilding  dike  at 1,638 

Mifflin  Township,  Pa. : 

Construction  of  bridge  across  Monongahela  River  to  Braddock  Township .      i,  530 

Constraction  of  bridge  across  Monongahela  River  to  Port  Perry i,  529 

Milan,  HI.,  operating  and  care  of  oanal  around  rapids  of  Rock  River 

at 1,420;  iv,2880 

Military  departments,  reconnaissances  and  explorations  in i,  547 ;  vi,  4131 

Millbridge,  Me.,  removal  of  wreck  in  Narraguagus  Bay  at i,  42, 798 

M  i  1 1e  Lacs  Lake,  Minn .,  examination  of,  for  reservoir i,  332 ;  ill,  2170 

Mill  Neck  Creek  Inlet,  N.  Y.,  construction  of  bridge  across,  at  Bayville i,  533 

Mill  River,  Conn.    See  New  Haven  Harbor. 
Milwaukee,  Wis.: 

Bridges  across  Kinnickinick  River,  construction  of 1, 538 

Harbor  of  refuge  in  Milwaukee  Bay,  construction  of i?402;  rv,  2689 

Improvement  of  harbor  at i,  403 ;  iv,  2692 

Survey  of  harbor  at i,408;  iv,2765 

Water  levels I,5i7;  vi, 4127, 4129 

Wreck  in  Milwaukee  Bay,  removal  of 1,407;  iv,2751 

Milwaukee  River  and  Bay,  Wis.    See  Milwaukee. 

Mines,  submarine 1,11 

Min^o  Creek,  S.  C,  improvement  of 1,217;    u,  1450 

Mining,  hydraulic,  in  California.    See  California  Debris  Commission. 
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HinnMota River,  Minn.,  improyement  of 1,330;  ii 

Miapillion  River,  Del. : 

Examination  of 1,171;   i 

Improvement  of i,  161 ;    i 

Misftisquoi  Bay,  Vt.,  construction  of  bridge  across,  at  Albnrgh  Point 

Miasisquoi  River,  Vt.,  survey  of,  from  Swunton  toLakeCliamplain  ..  i,483;  i\ 
Mississippi  River: 

Alexandria  to  Canton,  Mo.,  snrvey  from i,  325 

Beach  Ridge,  Ark.,  prevention  of  break  into  Cache  River,  near..  i,321 

Canton  to  Alexandria,  survey  from i,  325 

Dallas  City  to  Oouawka,  111.,  survey  from 1, 324 , 

Delta  Point  Harbor,  La.,  improvement  by  Mississippi  River  Commis- 
sion    1, 525 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  oare  of.,  i,  323 

Dnirys  Landing  to  New  Boston,  111. ^  survey  from 1, 324 

Fort  Madison  to  mouth  of  Skunk  River,  Iowa,  survey  from i,  326 

Gauging,  and  tributaries 1,23,309 

Ganging,  at  or  near  St.  Paul,  Minn 1,332 

Greenville  Harbor,  Miss.,  improvement  by  Mississippi  River  Commis- 
sion   * 1,526 

Hannibal  to  Lagrange,  Mo.,  survey  from 1,325 

Head  of  Passes  to  head  waters,  surveys  from 1,525 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc i,  5^ 

Helena  Harbor,    Ark.,  improvement    by  Mississippi   River   Commis^ 

sion 1,525;    ^ 

Iowa  River  to  Muscatine,  Iowa,  survey  from 1,326;  u 

La  Crosse  Harbor,  Wis.,  survey  of I i,325;  ii; 

Lagrange  to  Hannibal,  Mo., survey  from i,32^;  u 

Lock  and  Dam  No.  2,  between  St.  Paol  and  Minneapolis,  construction 

of 1,323;  u 

Loutre,  Pass  a,  closing  crevasse  in if291;    i 

Memphis  Harbor,  Tenn.,  improvement  by  Mississippi  River  Commis- 
sion    1,525;    "^ 

Minneapolis,  Minn.,  to  Missouri  River,  improvement  from 1,322;  u 

Minneapolis,  Minn.,  to  St.  Paul,  construction  of  Look  and  Dam  No. 

2..... 1,323;  II 

Missouri  River  to  Minneapolis,  Minn.,  improvement  from 1,322;  ii 

Missouri  River  to  Ohio  River,  improvement  from 1,318;  ii 

Natchez  Harbor,  Miss.,  improvement  by  Mississippi  River  Commis- 
sion    1,525;    y 

Muscatine  to  Iowa  River,  Iowa,  snrvey  from i,  326;  ii 

New  Boston  to  Drnrys  Landing,  111.,  survey  from i,  324 ;  u 

New  Madrid  Harbor,  Mo.,  improvement  by  Mississippi  River  Commis- 
sion    h^*^i    ^ 

New  Orleans  Harbor,  La.,  defenses  of 1,7, 

New  Orleans  Harbor,  La.,  improvement  by  Mississippi  River  Commis- 
sion    1,525;     ^ 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc 1,525;    i 

Ohio  River  to  Missouri  River,  improvement  from 1,318;  ii 

Oquawka  to  Dallas  City,  III.,  survey  from 1,324;  ii 

Pass  a  Loutre,  closing  crevasse  in i,  ^1;    i 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir  at i,  328;  ii 

Pokegama  Falls,  Minn.,  reservoir  at 1,326;  ii 

Reservoir  at  head  waters,  examination  of  Mille  Laos  Lake,  Minn,  i,  332;  u 

Reservoirs  at  head  waters,  oonstrnction  of i,  326 ;  ir 

Reservoirs  at  head  waters,  operating  and  oare  of i,  328 ;  ii 

St.  Lonis  Harbor,  Mo.,  improvement  of 1,320;  u 

St.  Panl,  Minn.,  construction  of  Lock  and  Dam  No.  2,  between  Minne- 
apolis and 1,323;  ii: 

St.  rani,  Minn.,  ganging  at  or  near 1,332;  ii: 

Sknnk  River  to  Fort  Madison,  Iowa,  survey  from 1,326;  ir 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of... .  1,23,321;  U] 

Snags  and  wrecks,  removal  of 1,23,317;  m 

South  Pass,  inspection  of  improvement  of 1,26,277;    r 

Vicksburg  Harbor,  Miss.,  improvement  of 1,306;  u: 

Vicksburg  Harbor,  Miss.,  obstruction  of  mouth  by  small  craft vi 

Vidalia  Harbor, La.,improvement by  MississippiRiver Commission  i,  525;    ^ 

Wrecks  and  snags,  removal  of 1,28,317;  m 

Mississippi  River  Commission 1,625;      ^ 
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Mississippi  Sound,  Ala.  and  Miss. : 

Defenses  of - 1,7,18,721 

Examinations  for  channel  from  Gulf  of  Mexico  to  Giilfport,  via  Ship 

Island  Pass  and  Harbor,  Miss i,  276 ;  ii,  1708 

Survey  of  Horn  Island  Pass  and  Harbor,  Miss i,  276 ;  ii,  1716 

Survey  of  Ship   Island   Harbor  for   channel  to  mainland   of  Missis- 
sippi    1,277;  11,1722 

Missouri,  Department  of  the,  reconnaissances  and  explorations  in i,  547;  vi,  4131 

Missouri  River: 

Bridge  at  Boonville,  Mo.,  constrnction  of i,  529 

Bridge  at  Yankton,  8.  Dak.,  construction  of i,  529 

Improvement   of,    between    Stubbs    Ferry,    Mont.,   and    Sioux    City, 

Iowa 1,333;  iii,2177 

Improvement,  surveys,  etc.,  below  Sioux  City,  Iowa i.  527;  vi,  3837 

Snagging  on  upper  riv^r 1^337;  iii,  2208 

Missouri  River  Commission i>527;  vi,  3837 

Mist  ( barge),  removal  of  wreck  of i,  138, 1157 

Mobile  and  Ohio  Railroad  Company,  bridges  of 1, 530 

Mobile  Harbor,  Ala. : 

Defenses  of 1.7,18,721 

Improvement  of i,  263;  ii,  1662 

Mobawk  River,  N.  Y.,  examination  of,  between  Rome  and  Schuylor. . .  i,  482;  iv,  3304 

Mokelumne  River,  Cal.,  improvement  of 1, 489 ;  iv,  3359 

Money  Point,  Southern   Branch,  Elizabeth  River,  Va.,  removal  of  wreck 

off 1,198;  11,1380 

Monmouth  County,  N.  J.,  bridge  of i,  532 

Monongahela  Navigation  Company,  acquisition  of  improvements  of.  1,361;  III,  2411 
Monougahela  River,  W.  Va.  and  Pa. : 

Bridge  at  Rankin,  Pa.,  construction  of i,  533 

Bridge  between  Braddock  and  Mifflin  townships,  l*a.,  construction  of. ..       i,  530 
Bridge  between  Port  Perry  and  Mifflin  Township,  Pa.,  construction  of..      i,  529 

Improvement  of i,  359;  in,  2383 

Looks  and  Dams  Nos.  6  and  7,  acquisition  of i,  361 ;  in,  2411 

Locks  and  Dams  Nos.  8  and  9,  operating  and  care  of 1, 360 ;  in,  2409 

Monongahela  Navigation  Company's  improvements,  acquisition  of  1, 361 ;  in,  2411 

Monroe,  La.,  construction  of  bridge  across  Ouachita  River  by  city  of 1, 530 

Monroe,  Fort,  Va.,  sewerage  system  at Ii  16, 663 

Monroe  Harbor,  Mich. : 

Examination  of  Raisin  River i,463;  iv,3094 

Improvement  of i,  452;  iv,  3037 

Water  levels i,547;  vi,  4127, 4128 

Montgomery,  Ala.,  construction  of  bridge  across  Alabama  River  near i,  530 

Montgomery,  Fort,  N.  Y.,  preservation  and  repair  of i,  744 

Montgomery,  Tuscaloosa  and  Memphis  Railway  Company,  bridge  of i,  530 

Monument  River,  Mass.,  construction  of  bridge  across,  at  Bourne 1, 534 

Moosabec  Bar,  Me.,  improvement  of i,  27,  771 

Morgan  Cut  and  Canal,  Tex. : 

Improvement  of i,294;  ii,  1803 

Operating  and  care  of  Morgan  Canal i,  298 ;  ii,  1808 

Morris  and  Cummings  Ship  Channel,  Tex.,  construction  of  bridge  across. ..       l,  530 
Mortars.     See  Fortifications. 

Mount  Desert,  Me.,  construction  of  breakwater  to  Porcupine  Island 1, 28, 775 

Mount  Hope  Bay,  Mass.,  survey  of i,  81, 931 

Mount  Pleasant  shore,  Charleston  Harbor,  S.  C,  improvement  at i,  222;  n,  1471 

Mud  Lake,  La.,  improvement  of 1,285;  if,  1767 

Murdorkill  Rivfer,  Del.,  improvement  of 1.160;  ii,  1266 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of. ..  i,  351;  in,  2296 

MuKkcgon  Harbor,  Mich.,  improvement  of i»428;  lY,  2923 

MuKkingum  River,  Ohio: 

Improvement  of i,  358;  in,  2363 

Observations  concerning  form  of  water  surface  l»ackcd  up  by  dams  in 

running  streams in,  2378 

Operating  and  care  of  locks  and  dams  on i,  358;  in,  2364 

Mystic  River,  Conn.,  improvement  of 1,84,944 

Mystic  River,  Mass.,  improvement  of 1,53,841 

Nandua  Creek,  Va.,  improvement  of 1, 105;  n,  1373 

Nansemond  River,  Va.,  improvement  of i,  192;  n,  1367 
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Nftntiooke  River,  Del.  and  Md.,  improvement  of it'^j  n 

Nantncket,  Masa.,  oonstraction  of  narbor  of  refuge  at 1,6 

Napa  River,  Cal. : 

Examinntioii  of 1,494;  iv 

Improvement  of i»491;  iv 

Survey  of  Maro  Island  Strait i,4€8;  iv 

Narraganactt  Bay,  R.  I. : 

Defenses  of i,  7, 1 

Examination  for  channel  throngU  Conanicut  Island i,£ 

Improvement  of i,7 

Narraguagns  Bay,  Me. ,  removal  of  wreck  at  Millbridge h4 

Narragnagus  River,  Me.,  improvement  of i,2 

Natalbany  River,  La.,  improvement  of i,279;  u 

Natchez    Harbor,  Miss.,  improvement  of,  by   Mississippi  River  Commis- 
sion   '. I;  525;  \ 

Navigable  waters : 

Bridges  across.    See  Bridges. 

Compilation  of  laws  for  maintenance,  etc.,  of ly  24 ;  vi 

Neches  River,  Tex. : 

Bridge  at  Beaumont,  construction  of 

Improvement  of i,  290;  u 

Negro  Cut,  Indian  River  Inlet,  Fla.     See  Indian  River. 

Neosho  River,  Kans.,  examination  of i,316;  in 

Neponset  River,  Mass.,  survey  of 1,6 

Nestugga  River,  Oreg.,  improvement  of i,  501;  iv 

Nense  River,  N.  C.  : 

Improvement  of i,  203 ;  11 

Improvement  of  waterwav  via 1^204;  u 

Survey  of,  at  and  below  Newborn i,  212 ;  u 

New  Bedford  Harbor,  Mass. : 

Bridges  across  Acushnet  River  to  Fairhaven,  construction  of 1,53 

Defenses  at I>7, 1 

Improvement  of 1,1 

Survey  of  channel  leading  to  proposed  new  draw  in  bridge  to  Fairhaven .  i,  £ 

Newbem,  N.  C. : 

Improvement  of  Nense  River  at i,  203 ;  11 

Improvement  of  waterway  to  Beaufort,  N.  C i,  2(M;  11 

Survey  of  Nense  River  at  and  below i|212;  u 

Kew  Brunewiok  (ferryboat),  removal  of  wreck  of 1, 11^ 

Newburyport  Harbor,  Mass.,  improvement  of £,<! 

New  Hampshire,  defenses  of  coast  of i,  7, 1 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters  in ij 

Construction  of  city  bridge  across  Mill  River 

Improvement  of ij 

Survey  of i,  1( 

New  Jersey,  improvement  of  channel  between  Staten  Island,  N.  Y.,  and.  i,  13( 

New  Madrid  Harbor,  Mo.,  improvement  of,  by  Mississippi  River  Commis- 
sion     1,525;  > 

New  Orleans  Harbor,  La. : 

Defenses  of 1,7,1 

Improvement  of,  by  Mississippi  River  Commission i,  525 ;  "^ 

Newport  Harbor,  R.  I.,  improvement  of i, ' 

Newport  News,  Va.,  removal  of  wreck  in  Hampton  Roads,  off i,  1^;  t 

Newport  River,  N.  C.     St-e  Beaufort  Harbor. 

New  River,  N.  C. : 

Improvement  of I,   206;  i; 

Improvement  of  waterway  to  Beaufort  Harbor,  N.  C 1, 2(^;  n 

New  River,  Va.  and  W.  Va.,  improvement  of i,  379;  ill 

New  Sboreliari),  H.  I.     See  Block  Island. 

Newtowu  Creek,  N.  Y. : 

Bridge  at  Lon^  Island  City,  alteration  of 

Examination  of  channel  connecting  Flushing  Bay  and i,  131 

Improvement  of i,  12^ 

New  York  Bay,  N.  Y.     See  New  York  Harbor. 

New  York  Harbor,  N.  Y. : 

Battery,  survey  of  channel  between  (Governors  Island  and i,  14] 

Bay  Ridge  Channel  and  triangular  area  to  Red  Hook  Channel,  improve- 
ment of 1, 12i 

Bay  Ridge  C\ianii^\  w^^  \,x\\w\i^\v\^x  -wc^^  \ci  '^^vV  W^c^V  Channel,  survey 
of <>v^ 
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New  York  Harbor.  N.  Y. — Continued. 

Buttermilk  Channel,  improvement  of 1, 125, 1117 

Buttermilk  Channel,  survey  of 1,140,1177 

Coney  Island  Channel,  examination  of i,  115, 1048 

Coney  Island  Creek,  construction  of  bridge  at  Brooklyn i,  534 

Coney  Island  Creek,  examination  of i,  115, 1050 

Defenseeof 1,7,13,14,610,614 

East  River  and  Hell  Gate,  improvement  of i,  111,  1026 

East  River,  construction  of  bridge  across,  by  city i,  532 

East  River,  establishment  of  harbor  lines 1,23,1081 

Ellis  Island,  modification  of  harbor  lines  at 1, 23, 1075 

Flushing  Bay,  examination  of  channel  to  Newtown  Creek i,  139, 1159 

Flushing  Bay,  improvement  of i,  123, 1106 

Fort  Hamilton,  removal  of  wreck  below ii  ll'^;  1039 

Gedney  Channel,  improvement  of i,  113, 1031 

Gedney  Channel,  removal  of  wreck  in i,  114, 1039 

Governors  Islaua,  survey  of  channel  between  the  Battery  and i,  141, 1182 

Gowanus  Bay  channels,  improvement  of .* h^^t  ^^1*7 

Gowanus  Bay  channels,  survey  of i,  1^>  1177 

Gowanus  Canal,  improvement  of i,  125, 1118 

Gowanus  Canal,  removal  of  wreck  in i,  138, 1158 

Gowanus  Creek  ,  survey  of i,  141, 1180 

Gowanus  Creek  Channel,  improvement  of i,  127, 1122 

Hamilton,  Fort,  removal  of  wrooli  below 1, 114, 1039 

Harbor  lines,  establishment  of 1, 23, 1067, 1070, 1075, 1077, 1081 

Harlem  River,  city  bridge  obstructing 1,536 

Harlem  River,  improvement  of 1, 110, 1019 

Harlem  River,  location  and  characteristics  of  bridges  across 1, 1024 

Harlem  River,  modification  of  harbor  lines  in 1, 23, 1077 

Hell  Gate,  East  River,  improvement  of i.  111,  1026 

Hndson  River,  modification  of  harbor  lines  in 1, 23, 1067, 1070 

Hudson  River,  removal  of  wrecks  in i,  114, 1039, 1040 

Improvement  of 1, 113, 1031 

Mam  ship  channel,  improvement  of 1, 113, 1031 

Narrows  to  the  sea,  survey  from i,  115, 1053 

New  Jersev,  improvement  of  channel  between  Stateu  Island  and  ....  i,  130, 1130 

Newtown  Creek,  alteration  of  bridge  across i,  535 

Newtown  Creek,  examination  of  channel  to  Flushing  Bay i,  139, 1159 

Newtown  Creek,  improvement  of i,  128, 1125 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  improve- 
ment of 1,125,1117 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  survey 

of 1,140,1177 

Schuyler  Fort,  sea  wall i,  611 

Spuy  ten  Duy  vil  Creek,  characteristics  of  bridge  at  mouth  of i,  1024 

Spuy  ten  Duy  vil  Creek,  improvement  of i,  110, 1019 

Spuy  ten  Duy  vil  Creek,  modification  of  harbor  lines i,  23, 1077 

Staten  Island,  improvement  of  channel  between  New  Jersey  and i,  130, 1130 

Supervision  of 1,524;  iy,3499 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  improve- 
ment of 1,125,1117 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  survey 

of 1.140,1177 

Wallabout  Channel,  examination  of 1,115,1047 

Wrecks,  removal  of 1,114,138,1039,1040,1158 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridge  of 1, 533 

New  York,  Philadelphia  and  Norfolk  Railroad  Company,  bridge  of i,  533 

New  York  State^  defenses  of  lake  ports  in 'i  7, 20, 743 

Niagara,  Fort,  N.  Y.,  sea  wall  at 1,20,743 

Niagara  River,  N.  Y. : 

Improvement  of  Buffalo  Harbor 1,466;  IV,  3107 

Improvement  of  from  Tonawanda  to  Port  Day i,  470;  iv,  3123 

Improvement  of  Tonawanda  Harbor  and i,  469;  lY,  3116 

Niantic  Harbor,  Conn.,  survey  of 1,104,972 

Nomini  Creek,  Va.,  improvement  of 1, 179;  n,  1326 

Nooksack  River,  Wash.,  improvement  of .*...  1,511;  iv,  3438 

Norfolk  Harbor,  Va. : 

Bridge  across  Southern  Branch,  Elizabeth  River,  construction  of *. . .      i,  533 

Improvement  o^  and  its  approaches...; 1,190;  ii,  1353 

Improvement  oi  waterway  to  Albemarle  Sound,  N.  C 1, 195;  II,  1374 

Wreck  off  Money  Point,  removal  of ^l^Bv  ii^lSSQ 
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North  Bruicli,  Cblcmgo  River,  111.     See  Chicftga. 

North  Cftialino,  ilefenMNi  of  coMt  of 1,1,1 

North  Eut  (Cape  t'ear)  River,  N.C.,lmproTemeiit  of 1,307;  u 

Hortb«m  uid  NoTthweatem  LakM; 

DefsasMof  ports  in  New  York 1,7,1 

Ezomiust^on  for  ship  aaii*l  to  Bodson  Birer 1,472;  It 

Improvement  of  ch&iineU  in  connecting  wftten  of I>43!i;  IT 

Sarvey*,  snd  ourreoting,  printing,  and  iMiiing  of  Dharti.. li^^i  vi 

Wkter  levels I,M7;  VI 

KartbemNaw  York  Railroad  Company,  bridge  of „ 

North  Fork,  Forked  Ueer  River,  Tenn. : 

Improvement  of ■ 1,340,311;  in 

Survey  of 1,317;  in 

North   Fork,  Lewia  River,  Waab.,  examination  of,  t«    head    of    naviga- 
tion    1,523;  i\ 

North  Hero  Iiland,  Lake  Champlain,  Vt.,  improvement  of  channel  between 

Sontb  Hero  Island  and 1,180;  n 

North  Landing  River,  Ta.  and  N.  C. : 

Improvement  of ...  1, 196;  d 

Improvement  of  watenray  via t>  19S;  tl 

Nortbport  Harbor,  N.T.,eiamiQatioD  of 1,13! 

Nortb  River,  N.  Y.     See  Hndson  River. 

North  Biver,N.C.,  improvement  of  waterway  vis ...- I.19G;  n 

North  River,  Wa«b.:  > 

Eiamioation  of ■ i,623;  iv 

Improvement  of 1,508;  iv 

Norton  Shoal,  Vineyard  Sound,  MaM.,  removal  of  wreck  from 1,8 

Norwalk  Harbor,  Conn.,  improvement  of 1,9 

Noxubee  River,  Mite.,  improvement  of i|2^;  " 

N^aek  Harbor,  N.Y.,exMniDation  of. i,  115 

O. 

Oakland  Harbor,  Cal. : 

Bridge  to  Alameda,  alteration  of. 

Improvement  of i,181;  IV 

Oak  Orchard  Harbor.N.  Y.,  Boryey  of 1,483;  iv 

Obion  River,  Tenn. : 

Improvement  of 1,339,341;  in,321E 

Snrvey  of 1,347;  lU 

ObatmotionB  to  navigation : 

Action apon  bridges  oonstitnting .... 1,3 

Water  hyacinth  in  Sonthern  rivers .... 

Occoqaan  Creek,  Vs.,  improvement  of 1, 177;  II 

OcciipHncy  of  Btrncturee  built  by  the  United  Stat«e [,3J,&36;  vi 

Ocean  County,  N.  J.,  bridge  of 

OckUwaha  River,  Fla.,  improvement  of. 1.211;  ii 

Ocmul);ee  River,  Ga.,  improrement  of 1.232;  ii 

Oconee  River,  Ga.,  improvement  of. 1.231;  n 

Ooonto  Harbor,  Wis,,  Improvement  of. t.394;  iv 

OcracokeInIet,N.C.: 

Improvement  of 1, 199;  II 

Surveyor 1,312;  U 

Offlceoftbe  Chief  of  Engineers 

Ogilpnatinrg  Harbor,  N.  1^,  improvemeitt  of.... 1,479;  iv 

Ohio  River; 

Dami  Nos.2,3,4. 5,  and  6,  constmctlon  of I.3&6;  iii 

Uavis  Island  Dam,  Pa.,  operating  and  cure  of i,  ^;  ill 

Fallsof,  including  IndiauaChnte,  Louisville,  Ky.,  improvement  of  i,364;  in 

Gauging 1,33,309;  ill 

Improvement  of. i.3K;  in 

Indiana  Chute,  improvement  of '. 1,364;  in 

Lonisville  and  Portland  Canal,  Ky.,  operating  and  care  of. i,  366;  m 

Marietta,  Ohio,  to  mouth,  examination  from 1.359;  ni 

Snag  boat,  oporatioQ  of I,23,.%6;  iii 

OIilmanB  Creek,  N,  J,,  examination  of 1.151;  ii 

Old    Point  Comfort  Wharf,   Va.,  removal  of  wreck    in    Hampton   Roads 

Olympia  Harbor,  Wash. ; 

Hariior  lines  at,  modification  of i,  24;  rv 

Improvement  of i|513;  iv 
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Outario,  Canada,  commeroe  passing,  in  1896 iv,  2999, 3004 

Ontario  Lake: 

JSee  aUo  Northern  and  Northwestern  Lakes. 

Defenses  on 1,7,20,743 

Water  levels i,547;  vi, 4127, 4129 

Ontonagon  Harbor,  Mich.,  improvement  of i,  389 ;  ill,  2606 

Operating,  care,  and  maintenance  of  certain  public  works,  provision  for....        i,  23 

Orange  River,  Fla.,  examination  of i,  251 ;  ii,  1569 

Orleans,  Mass. ,  removal  of  wreck  oflF  Cape  Cod,  near i,  63, 859 

Osage  River,  Mo.: 

Bridge  at  Osceola,  constmotion  of i,  531 

Improvement  of,  by  Missonri  River  Commission i,  527 ;  VI,  3837 

Osceola,  Mo.,  construction  of  bridge  across  Osage  River  at i,  631 

Oswegatchie  River,  N.  Y.     See  Ogdensburg  Harbor. 

Oswego    Canal,  N.   Y.,    widening    locks   of,   to    permit   passage   of  war 

vessels i,483;  iv,3324 

Oswego  Harbor,  N.  Y. : 

Improvement  of i,476;  iv,3278 

Injury  to  structures  at vi,  3986 

Water  levels i,547;  vi,  4127, 4129 

Otter  Creek,  Vt.,  improvement  of i,481;  iv,3299 

Otter  Tail  Lake  and  River,  Minn.,  examination  of,  for  reservoir i,  333;  in,  2172 

Ouachita  River,  Ark.  and  La. : 

Bridge  at  Monroe,  La.,  construction  of i,  530 

Improvement  of i,  302:  in,  1904 

Our  Little  Haity  (barge),  removal  of  wreck  of i,  153 ;  ii,  1227 

Oyster  Bay,  N.  Y. : 

Construction  of  bridge  across  Mill  Neck  Creek  Inlet,  by  town  of i,  533 

Examination  of  harbor  at i,  139, 1163 

Oyster  River,  N.  H.,  examination  of i,  43, 804 

P. 

Pacific  (scow),  removal  of  wreck  of i,  472 

Palestine  (schooner),  removal  of  wreck  of i,  153 ;  n,  1227 

Palmbeach,  Fla.,  survey  at i,252;  ii,  1585 

Pamlico  River,  N.  C. : 

Improvement  of i,201;  ii,  1388 

Survey  of,  at  and  below  Washington i,  212 ;  n,  1425 

Pamunkev  River,  Va.,  improvement  of i,  187;  n,  1344 

Pascagoula  River,  Miss. : 

Improvement  of i,269;  ii,1692 

Survey  of,  from  mouth  to  Dog  River,  and  up  Dog  River i,  276;  u,  1718 

Pasquotank  River,  N.  C,  improvement  of i,  197;  li,  1378 

Passaic  River,  N.  J.,  improvement  of 1,129,1128 

Pass  a  Loutre,  Mississippi  River,  closing  crevasse  in i,  291 ;  ii,  1776 

Patapsco  River,  Md. : 

Improvement  of  channel  to  Curtis  Bay i,  173 ;  ii,  1306 

Improvement  of,  including  channel  to  Baltimore 1. 172 ;  il,  1299 

Improvement  of  Spring  Garden,  Baltimore i,  174 ;  ii,  1307 

Survey  of  Baltimore  Harbor i,  174 ;  ii,  1308 

Wreck  off  Fort  McHenry,  removal  of 1,174;  ii,  1307 

Patohogue  River,  N.  Y.,  improvement  of i,  123, 1108 

Pawcatuck  River,  R.  I.  ancl  Conn.,  improvement  of i,  82, 940 

Pawtucket  River,  R.  I.,  improvement  of i,  73, 905 

Pearl  River^  Miss. : 

Bridge  in  Marion  County,  construction  of i,  530 

Carthage  to  Jackson,  improvement  from i,  273 ;  n,  1700 

Edinburg  to  Carthage,  improvement  from 1, 274 ;  n,  1702 

Jackson,  improvement  below i>272;  n,  1698 

Survey  of  channel  at  mouth  of i,  277 ;  ii,  1722 

Pease  Creek,  Fla.,  improvement  of i,  246;  ii,  1559 

Peekskill  Harbor,  N.  Y.,  improvement  of 1,109,1016 

Penobscot  River,  Me. : 

Defenses  of i,  7, 11 

Examination  for  removal  of  wreck  in  Marsh  River,  Frankfort 1,43,801 

Improvement  of l,  30, 779 

Survey  of  Bangor  Harbor  and 1,44,811 

Pensacola  Harbor,  Fla. : 

Defenses  of ^  7, 18, 714 

Improvement  of 1^258;  IL,162* 
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PenaAokM  Hftrbor,  Wla.,  ImproTement  of ^396;  it, 

Pentwater  Harbor,  Hleb.,  impTOTement  of 1.U0;  it, 

P«qnoiinoek  BiTct,  Conn.     Si*  Bridgeport  Harbor. 

Peio  llBrqnette  L.>kn,  Hiob.     3m  Ludiugton  Harbor. 

Pataluma  Crack,  Cal. : 

Ezaminstion  of 1,4M;  it 

ImproTemeut of...... . .--■ ............ Ii493;  rr 

PatoakoT  Harbor,  Miob.,  improveniBnt  of,... ^iM;  it 

Phlladelpbia,  Pa. : 

Coa»tructioii  of  bridge  aorosB  Bcbuylltill  Biver,  b;  city  of. 

I>er«n»eaof 1,7,1 

ImproTemeot  of  Delaware  liiverat ......  1,144;  □ 

ImproTament  of  ScbuylklU  Biver  at i 1)146;  II 

Pbillpp,  Miia.,  oonstructioD  of  bridge  aoroaa  Taltahatchle  Rivet  at 

Piers  built  b;  (he  UuiMd  States,  ocoapaocj'  or  it^nrj'  of l,34,sisill;  Tl 

PigeuD  bavoaa.  La.,  improvement  of I>2E8,*  a 

Pike  Creek,  Wla.     Stt  Kenoaha  Harbor. 

Plnebluff,  Ark : 

ImproTemeut  of  ArkaiiMM  KiTerat i,3U;  m 

Bnrvey  of  Arkantaa  River  at ^^^^i  '^ 

Pine  InlftDd  Harbor,  Fla.,examiiistlODOf. i,2ra;ll 

PinB  River,  HIch.,  improvement  of. if  447;  it 

Pine  River,  Hinii. : 

Oparating  aud  oare  of  reaervoir  at 1,328;  id 

Reaervoir  at I,3:!6;lii 

Placatauua  River,  He.,  conatmclioa  of  bridge  aoroea,  at  Kittery 

PittaburK,  Pa. ; 

Stt  alio  tiblo,  HoDonKabela,  and  Allegheny  rlvara. 

Davia  lalanil  Dam,  Onio  Biver,  operating  and  care 1,356;  lu 

Locke  and  dann  in  AtlegbeDv  River  near,  construction  of 1,363;  m 

Plaqiiemine,  La.,  constTQction  of  bridge  acroaa  Bayon  Plaqiiemlne  at 

Plaquemiue  Bayou,  La. ; 

Bridjte  at  PInquomine,  couatniction  of 

Improvement  of 1,383;  D 

Plymouth  Harbor,  Haaa. : 

EiominatioD  of  Unmet  Bock  aud  other  rf>cka  at  month  of i,6 

Improvement  of i,6 

Survey  of i,e 

Pooomoke  River,  Md.,  improvement  of i,  169;  II 

Point  Judith,  B.  I.; 

CouBtruotion  of  harbor  of  refuge  at 1,7 

Improvement  of  eutrauoe  to  Point  Judith  Pond I,  7 

Survey  of  eusterlj  breakwater  to  shore ^g 

Point  Jodith  Poud,  B.I.,  iniprovement  of  entrance  to i,  7 

Point  Pleoaant.  N.  J.,  construction  of  bridge  acroaa  Uanaoquan  River  at 

Pokegama  Falla.  UiaaiBalppl  River,  Minn.; 

Operating  and  care  of  reaervoir  at l,S2S;  iil 

Reservoir  at ». I,  326;  III 

PoDchalouia  Biver,  La.,  improvement  of i,  279;   ii 

Pontcliartrain  Lake,  La.,  removal  of  wreck  in ,  ',391;   il 

Popes  Island.  New  Bedford  Harbor,  Mnaa.     Set  New  Bedford  Harlior. 

Porc'uptue  Island,  Me,,  constrncCiou  of  breakwater  to  Mount  Desert t,  2 

Portage  Lake  and  River,  Hoaghton  County,  Mich.,  improvement  and  oper- 
ating and  care  of  canal  via i,389,&0;  ni 

Portage  Lake,  Man  is  toe  County,  Mioh,,  improvement  of  harbor  ofrefoge 
at 1,431;  IT, 

Portage  River,  Ohio.     See  Port  Clinton  Harbor. 

Port  Chester  Harbor,  N.Y.,  improvement  of i.Ufi 

Port  (;linlou  Harbor,  Ohio,  improvement  of t,454;iv 

Port  Huron,  Mich. : 

Construction  of  bridge  across  Black  Biver  by  city  of. 

Improvement  of  Black  Biver  at 1,446;  iv 

Port  Jefteraon  Harbor,  N.  Y.,  iniprovement  of i,  130 

Portland,  Fla.,  construction  of  bridge  across  Aleqna  Creek  near 

Portlnn.l,  Me. : 

Alteration  of  city  bridge  across  Back  Cove 

Defenses  at *,7.I 

luiprovement  of  harbor  at,  including  Back  Cove 1,3 

Portlnud,  Oreg. ;  ^ 

Improvement  of  Wittaniette  Rv\-ec  above l,S06;iV 

Improvemaut  ol  \\illam*\.\«'B.Vs6i \«\»isi l,q03;  rv 
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Portland  Channel  (Canal),  Alaska,  suryey  of 1, 524 ;  i v,  3487 

Port  Orford  Harbor,  Oreg.,  improyement  of. h^^9  iv, 3379 

Port  Perry,  Pa.,  construction  of  bridge  across  Monongahela  River  at i,  529 

Portsmouth,  N.  H.,  defenses  at 1,7,11,597 

l^ortsmouth,  Kittery  and  York  Street  Railway  Company,  bridges  of i,  534 

Port  Tobacco  River,  Md.    See  Chapel  Point  Harbor. 

Port  Washington  Harbor,  Wis.,  improvement  of i,  401 ;  i v,  2687 

Portwing  Harbor,  Wis.,  examination  of i,393;  ni,264d 

Potecasi  Creek,  N.  C,  examination  of i,  199;  ii,  1383 

Potomac  River : 

Aqueduct  Bridge  at  Washington,  D.  C,  repair  of i,  536 ;  vi,  3987 

Great  Falls  Dam,  raising  height  of i,540;  vi,4018 

Improvement  of^ at  Washinf^^n, D. C h^^^>  n*  1313 

Unauthorized  occupancy  of  Potomac  Flats vi,  3981 

Powow  River,  Mass.,  improvement  of i,  47,829 

Prest^ue   He    Point,  Marquette   Bay,   Mich.,   construction    of   harbor    of 

refuffe 1, 391 ;  m,  2638 

Presque  Isle  Bay  and  Peninsula,  Erie  Harbor,  Pa.    See  Erie  Harbor. 
Providence  River,  R.  I. : 

Improvement  of 1,74,908 

Removal  of  Green  Jacket  Shoal 1,75,911 

Provincetown  Harbor,  Mass. : 

Improvement  of 1,62,856 

Survey  of 1,66,878 

Public  buildings  and  grounds,    District  of  Columbia,  improvement  and 

care h^^'i  VI, 4025 

Public  works: 

Necessity  of  legislation  for  relief  of  injured  employees  engaged  on i,  25 

Occupancy  and  injury  of 1,24,536;  vi,^81 

ProviHion  for  operating,  care,  and  maintenance  of  certain 1, 23 

Puget^konnd,  Wash. : 

Defenses  of 1,7,21,763 

Improvement  of  and  tributaries i»511;  iv,3438 

Improvement  of  waterway  to  lakes  Union  and  Washington i,  513;  iv,  3445 

Pultiiey ville  Harbor,  N.  Y.,  improvement  of i,  474 ;  iv,  3272 

Pnnta  Rasa,  Fla.,  examination  of  inside  passage  to  Charlotte  Harbor,  r,  252;  ii,  1572 

Q. 

Quectn  Anne's  Railroad  Companv,  bridge  of i,532 

Queens  County,  N.  Y.,  bridge  of i,536 

Queenstown  Harbor,  Md.,  improvement  of 1,169;  u,  1286 

Quinnipiac  River,  Conn.    See  New  Haven  Harbor. 

R. 

Racine  Harbor,  Wis. : 

Improvement  of i,404;  iv,2698 

Survey  of 1,409;  iv,2768 

Rabway  River,  N.  J.,  survey  of,  up  to  Rahway i,  142, 1187 

Raisin  River,  Mich. : 

Examination  of 1,463;  IV, 3094 

Improvement  of  Monroe  Harbor l>452;  iv,3037 

Rancocas  River,  N.  J.,  improvement  of i,  150;  ii,  1219 

Rankin,  Pa.,  construction  of  bridge  across  Monongahela  River  at 1,533 

Rappahannock  River,  Va.,  improvement  of i;181;  u,  1331 

Raritan  Bay,  N.  J. : 

Improvement  of i,  133, 1142 

Removal  of  wreck  in i,  138, 1157 

Raritan  River,  N.  J. : 

Improvement  of 1,132,1136 

Removal  of  wreck  in 1,138,1157 

ReconnaisHances  and  explorations  in  military  departments i,  547 ;  vi,  4131 

Red  Bank,  N.  J.,  site  for  defenses  at i,639 

Red  llook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  New  York 
Harbor,  N.Y.: 

Improvement  of ij  125, 1117 

Survey  of 1,140,1177 

Bed  Lake  and  Red  Lake  River,  Miini. : 

Examination  of,  for  reservoir 1,333;  ili,2173 

Improvement  of .. .' 1^330^  iii^2L59 
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BmI  Rlrer,  Ja.  kud  AA. : 

Oangliii 1,23,309;  la, 

ImproTemenl  of,  kbore  Ftilton,  Ark ,. ., 1.300;  m, 

ImprDTemeDt  of,  below  Falton,  Ark i,  399;  ui, 

KertifleattOD  of  moatb,  by  Miuiuippi  Riv«r  Cominiuion i,i>£;  v, 

Bed  RlTrr  nf  the  North,  ^Knn.  and  N.  Dak. : 

Eiamtnation  of  Otter  Tail  Lake  Mid  River,  Uinn.,  for  reaerroir-  1,333;  in. 
Exatnlnation  of  K«d   Lake  aud   Red   l4ke  BJTer,   Hiou,,   for   mwr- 

Toir 1,333;  HI. 

ImproTemeiit  of . ........ .  1, 330;  ill, 

RediTood  Creek,  Cal.,  enrvey  of 1,-188;  iv, 

£«id  <Bteamer),  removal  of  wreck  of i,  43*;  iv, 

Relief  of  injured  emplojwe  eiigaged  on  public  works,  neceaaity  of  li^}(jsla- 

tion  for 

Bbode  iBlaod,  def»n*ee  of  ooaat  of 1,7,1: 

Rivera  and  barbon : 

Compilation  of  ei  am  I  nation*,  ■arreya,  projecte,  appronriatiODs,  etc 

Compilation  of  laws  for  maiDteaaDoe,  eto.,  of  navigable  waters..  1,24;  vi, 

ContinninB  contracta 

Eatimate  nr  ezaminationi,  inrveya,  and  oontingenciee  of 

Estimatea  for  improvement  of 

Improvement  of . 

Roitne  Conntj,  Tenu.,  bridge  of i 

RoHDoke  River,  N.  C,  improvement  of i.  l^iS;  n, 

Roi'kball  Harlior,  Hil.,  impruvemeut  of,  inolnding  Inner  harbor 1.170;  n, 

Korkland  Harbor,  Me,  improvement  of 1,3; 

Rook  Point,  Md.,  Kite  for  fortifiiation 

Rork  River,  III.,  operatinfcandcareof  canal  arooudrapida  of,  at  Milan.  1,4^;  iv. 

Roiidout  Harbor,  \.  V.,  improvement  of.... 1,  lOS, 

Knot  River,  Wla.     Sn  Eiacino  Harbor. 

Sotalit  (schooner),  removal  of  wreck  of,  from  Han  of  War  Harbor,  Key  Weit^ 

Fla 1,251*11. 

Roslyn  Harbor,  N.  Y.,  examination  of i,  139, 

RmiKe  River,  Uiob. : 

Construotlon  of  tornlng  basin  in 1,451;  it, 

Improvement  of I,4.'i0;  iv, 

Roii^'b  River,  K;.,  improvement  of 1,371;  111, 

Ro.viil  River,  Mo.,  survey  of 1,4 

Bvdolph,  Annie  E.  (schooner),  removal  of  wreck  of. 1,8 

Riimsey,  Ky.,  reconstruction  of  Lock  No.  2,  Qreen  River,  at i,^;  iti, 


Sabitie  Lake,  Tei.,  snrvey  of 1,392;  n, 

Sabine  Pass,  Tex.,  improvement  of  harhor  at 1,288;  Ii, 

8abine  River,  Tex.,  improvement  of. 1,289;  Ii, 

SackettB  Harbor,  N.  Y.,  improvement  of  harbor  at h*Tt;  Iv, 

Saco  River,  Me.,  improvement  of 1,3! 

Sacramento  River,  Cat. ; 

llridfce  at  Ualls  Ferry,  conatmction  of 

Improvement  of .,  1,490;  rv, 

Imfirovoment    of,     and    tributariea,    by    California    D6bria    Commia- 

Baginaw  River,  Mich.,  improvpmont  of .  I,  443;  iv, 

St.  AugiiBtiiie  Harbor,  Fla.,  Improvement  of 1,242;  11, 

St.  (loir  Flata  Canal,  Mich. : 

Improvement  of ... .  1,4(5;  iv, 

Operating  and  oare  of . , 1,445;  iv, 

St.  Croix  River,  Me.,  survey  of.  below  Calais 1.4; 

St.  Croix  River,  Wis.  aud  Minn.,  improvement  of 1,329;  ill, 

fit  Francis  Bridge  and  Turnpike  Comnftny,  bridge  of. 1 

St.  Francie  Lake,  Ark.,  constmction  of  bridge  across,  near  Lake  City 1 

St.  Francis  River,  Mo. and  Ark. : 

Improvement  of,  in  Arkansas 1, 314;  ui. 

Improvement  of,  in  Missouri 1,315;  111. 

Survey  of,  from  Sunk  Lands  to  Pop) iu.  Mo i,317;  111, 

St.  Jobns  River,  Fla. : 

Improvement  of 1,238;  11. 

Improvement  of  Volnsi^  Bar 1,940;  ii^ 

St.JoueflRivet,D«l.,ftx&mtna.Uoaof ».171;  n. 
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St.  Joseph  Harbor,  Mich. : 

Jmprovcmieut  of 1,423;  iv,  2905 

Removal  of  wreck  in i,  ^34;  iv,  2947 

St.  Joseph  River,  Mich. : 

Bridge  in  Berrien  County,  construction  of i,  533 

Improvement  of i,  424 ;  iv,  2909 

Improvement  of  St.  Joseph  Harbor i,  423 ;  iv,  2905 

Wreck  in  St.  Joseph  Harbor,  removal  of i,  434  j  i v,  2947 

St.  Joseph  Valley  Railway  Company,  bridge  of i,  533 

St.  Lawrence  River,  N.  Y. : 

Bridge  near  Hogansburg,  construction  of i,  531 

.  Improvement  of i,478;  iv,3290 

Improvement  of  Cape  Vincent  Harbor i,  477 ;  iv,  3286 

Improvement  of  Ogdensburg  Harbor i»479;  iv,3292 

St.  Louis,  Mo.,  improvement  of  Mississippi  River  at i,  320;  ill,  2046 

St.  Louis  Bay,  Minn,  and  Wis.,  improvement  of,  at  Duluth,  Minn.,  and  Supe- 
rior, Wis 1,386;  111,2592 

St.  Louis  River,  Minn,  and  Wis. : 

Bridge  between  Duluth,  Minn.,  and  Superior,  Wis.,  constructiou  of 1,533 

Improvement  of,  at  Duluth,  Minn.,  and  Superior,  Wis i,  386;  lu,  2592 

St.  Martin  Parish,  La.: 

Construction  of  bridge  across  Bayou  Teche  by  J.  B.  Levert i,  534 

Constraction  of  bridge  across  Bayou  Teche  at  St.  Martinville  by i,  534 

St.  Martinville,  La.,  constructiou  of  bridge  across  Bayou  Teche  at i,  534 

St.  Marys  Falls  Canal,  Mich. : 

Commerce  passing,  during  1896 iv,  2999, 3004 

Damage  to  Fort  Brady  Pier vi,3985 

Operating  and  care  of 1,438;  IV,  2997 

St.  Marys  River,  Mich.: 

Commerce  passing  St. Marys  Falls  Canal  in  1896 iv,2999,3004 

Damage  to  pier  at  Sault  Ste.  Marie vi,3985 

Improvement  of,  at  the  falls i»437;  iv,2963 

Improvement  of  Hay  Lake  Channel i,439;  iv,3006 

Operating  and  care  of  St.  Marys  Falls  Canal i,  4:^ ;  iv,  2997 

Resurvey  of 1,545;  vi,  4070 

Water  levels  at  Sault  Ste.  Marie i,547;  vi,4127 

Wreck,  removal  of 1, 451 ;  iv,  3033 

St.  Paul,  Minn.,  gauging  Mississippi  River  at  or  near 1,332;  ui,  2164 

Sakounet  Point,  R.  I.,  survey  of i,  81, 934 

Sakonnet  River,  R.  I. : 

Improvement  of 1,72,904 

Survey  of  Sakonnet  Point 1,81,934 

Salem,  Ma«8.,  bridge  to  Beverly,  construction  of 1, 532 

Salem  River,  N.  J.,  examination  of,  up  to  Salem  City * 1.155;  ii,  1245 

Salmon  Bay,  Wash.,  improvement  of  waterway  via 1,513;  IV,  3445 

Salmon  Creek,  N.  Y.     See  Pultneyville  Harbor. 

Sand  Bench,  Lake  Huron,  Mich. : 

Improvement  of  harbor  of  refuge  at i,  444;  iv,  3015 

Water  levels i|547;  VI,  4127 

San  Diego  Harbor,  Cal. : 

Defenses  of 1,7,20,745 

Improvement  of i>487;  iv,  3337 

Sandusky  Harbor,  Ohio,  improvement  of 1,454;  iv,  3052 

Sandy  Bay,  Cape  Ann,  Mass.,  construction  of  harbor  of  refuge  at i,  49, 832 

Sandy  Hook,  N.J. ,  defenses  at 1,7,14,618 

Sandy  Lake,  Minn. : 

Operating  and  care  of  reservoir  at 1,328;  ni,2142 

Reservoir  at i,326;  iii,2137 

San  Francisco,  Cal.,  defenses  of l,  7, 2(',  744, 748 

San  Francisco  Bay,  Cal. : 

Defenses  of l,  7, 20, 7i4, 748 

Improvement  of  Oakland  Harbor i>4S4;  iv,3327 

San  Joaquin  River,  Cal. : 

Improvement  of i,  488 ;  iv,  3357 

Imj>rovement    of,    and    tributaries,   by    California    Debris    Commis- 
sion    1,528;  vi,3961 

San  Leandro  Estuary,  Oakland,  Cal.     See  Oakland  Harbor. 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of 1,485;  iv,3333 

San  Pedro  Bay,  Cal.     See  Wilmington. 

San  tee  River,  S.  C,  improvement  of 1,219;  u,  1458 
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BaraKitaBky,  FlB-,iinprovpnientor 1,347;  u 

SuanoB  Blvot,  Me.,  improrrnicDt  of i,) 

Bawarraa River,  Md.,Teniov«l of  wr<'okiDChe«apeAkeBajr,abrea8tof..  i,171i  II 

Kaiigatiiok  Harbor,  Micb.,  linpi-Dvemeiit  of 1,125:  iv 

BanKntaakRtvpT,C(inii.,linpnivemctit  of,  iacludiogWeatport  Harbor 1,9 

Sannertica  Harbor,  N.  Y.,  Improvement  of i,107 

Bank  Bivei,  Wis.     Sm  Port  Washington  Harbor. 
Saiilt  8te.  Marie,  Mich. : 

Damage  to  Fort  Brady  Pier vi 

Wat«r  level*  at i,&17;  vi 

aomndart,  Littie  D.  (ichooQer),  removal  of  wreck  of t,  138 

Bavannab  Harbor,  Qa. : 

Pefenaaa  at i,i,l 

Improvemetit  or  Inrlndlog  obnnuel  to  Baanfort,  6.  C 1,224;  u 

Impravemeut  of  wat«rwa7  to  Fernaodina,  Fla h'236;  ii 

Bavaiinak  Blver,  Oa.; 

Improvemetit  of^  above  Aagnata i,22i;  u 

Improvement  of,  betn-«en  Xagnsta  and  Savannah t,'^^i  i> 

Improvement   of    ohunoel    botwe«n   Savanaab,     Ga.,     and     Beanfsrt, 

8.C 1,224;  ll 

Improvement  of  Savannah  Harbor 1,224;  n 

Improvement  of  waterwa;  between  Savannah,  Gn.,  and  Femaiidina, 

vis  I     'llli-     H 


SchiivlkillBiver.W.': 

Bridge  at  Philadelphia,  coDntrnctiou  of 

Dike  at  Fort  Mifflin,  rebuilding  of. 

Improvoioeut of i|145;  ii 

Soltnabe  Harbor,  Uass.,  improvement  of i,9 

Seacoaat  defenitea.     Ste  Fortifi cations. 

Seacoonet  Point,  R.  I.     See  Sakonnel  Point. 

Seaconnet  Biver,  B.  I.     See  BakoDnel  River. 

Seattle  and  Rainier  Beach  Railway  Company,  bridge  of 

Sea  wall* 

Se be waing  Blver,  Mich.,  impTOvemetit  of 1,443;  iv 

Secretaij  Creek,  Md.     See  Warwick  River. 

Swkoiik  Biver.  R.  J.     See  PawtDcket  River. 

Severn  River,  Hd.     See  Annapolis  Harbor. 

Shnsta  County,  Cal..  bridge  of 

Sheboygan  Harbor,  Wis.: 

Iiiipravement  of 1.401;  iv 

Survey  of ' 1,408;  iv 

Sheep  she  ad  Bay,  N.  Y.,  removal  of  wreck  in i,  139 

Ship  Jobnhigbt,  Delaware  Bay,  removal  of  wreck  near u 

Ship  Inland  I'nsi  and  Harbor,  Mira.: 

EiHinitintioiis  for  chaimel  ftom  Galf  of  Mexico  to  Gul^rt 1.276;  ii 

Sarveyof  Sbipliland  HarbarfurcbannBltomaiDlandof  Hissiuippi  i,3T7;  ii 

Shoal  Harbor,  N.  J.,  improvenient  of 1,136 

Shoalwftter  Bay,  Waah.     See  Willapa  River  and  Harbor. 

Shrewsbury  Hi ver,  N.  J.,  improvement  of A'^ 


-  .  .  it  Bay,  Md.,  Improvement  of  waterway  via.... .  .. 1. 162; 

Siualaw  Kiver,  Oreg.,  improvement  of  montb  of. 1,498;  IV 

Six  Mile  Island.  Allegheny  Biver,  Pa.,  cods truation  orioekauddomat-  I,  3€3;  III 

Sk!i):it  Hi  ver,  Wash.,  improvement  of 1. 611;  IV 

Sla«k'Water  navigation.     See  Canals. 

SmM,  Helen  (stenmer),  removal  of  wreck  of. 1, 19S;  II 

Sniitht«wn  Harbor,  N.  ¥.,  examination  of i,140 

Smyrna  Biver,  Del.,  improvement  of i,  159;  ii 

Snii^  boat«,  operation  of; 

Ohio  River r,23,356;  iii 

Upper  Mississippi  Biver 1,23,321;  III 

Snnke  River,  Waefa.,  improvement  of,  np  to  Asotin J,S18;  iv 

Snohomish  River,  Wash. : 

Improvement  of .... ......... .  1,511;  iv 

luiprovementof  Everett  Harbor 1.515;  iv 

Snn^ualmie  Biver,  Wash.,  improvement  of i,511;  iv 

Snow  Hill,  Md.,  improvement  of  Poc om ok e  Biver  below i,  169;  II 

Bonth  Atlantic  States,  obstrnctton  of  navigable  waters  in,  bj  the  water 
hyacinth 
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Sonth  Carolina,  defenses  of  coastof : 1,7,16,675 

Booth  Chicago  Harbor,  111.,  improvement  of i,  412 ;  iv,  2801 

Southern  Branch,  Elizabeth  River,  Va.    See  Elizabeth  River. 

Bonthem  Pacific  Company,  bridge  of i,  635 

South  Fork,  Forked  Deer  River,  Tenn.    See  Forked  Deer  River. 
South  Haven  Harbor,  Mich. : 

Improvement  of • i,  *24;  iv,  2910 

Survey  of i,434;  iv,2948 

South  Hero  Island,  Lake  Champlain,  Yt.,  improvement  of  channel  between 

North  Hero  Island  and 1,480;  IV,  3299 

South  Milwaukee,  Wis.,  improvement  of  harbor  at i,  403 ;  IV,  2696 

South  Norwalk  Harbor,  Conn.    See  Norwalk  Harbor. 

South  Pass,  Mississippi  River,  inspection  of  improvement  of i,  25, 277;  ii,  1731 

Southport  Harbor,  Conn.,  survey  of. i,  105, 986 

South  River,  N.  J.,  improvement  of 1. 133, 1139 

Southwest  Baltimore,  Md..  improvement  of  harbor  of  (Sprini;  Garden) .  i,  174 ;  ii,  1307 
Springdale,  Pa.,  construction  of  lock  and  dam  in  Allegheny  River  at. .  i,  363;  iii,  2428 

Spring  Garden^  Baltimore  Harbor,  Md.,  improvement  of 1, 174;  ir,  1307 

Spuyten  Duyvil  Creek,  N.  Y. : 

Bridge  at  mouth,  characteristics  of i,  1024 

Harbor  lines  at  New  York,  modification  of i,  23, 1077 

Improvement  of 1,110,1019 

Squan  River,  N.  J.    See  Manasquan  River. 
Stage  Harbor,  Mass.    See  Chatham  Harbor. 

Stamford  Harbor,  Conn.,  improvement  of i,  100, 967 

Star  of  the  West  (steamship),  removal  of  wreck  of i,  308 ;  in,  1932 

Staten  Island,  N.  Y. : 

Defenses  at 1,7,14,613 

Improvement  of  channel  between  New  Jersey  and i,  130, 1130 

Stillaguamish  River,  Wash.,  improvement  of i,  511 ;  iv,  3438 

Stone  Bridge,  Sakonnet  River,  R.  1.,  increasing  width  aud  depth  of  draw 

opening  in i,  72, 904 

Stonington,  Conn.,  construction  of  harbor  of  refuge  at i,  83, 942 

Structures  built  by  the  United  States,  occupancy  or  injury  of i,  24, 536;  vi,  3981 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance i,  397 ;  iv,  2671 

Improvement  of , i,396;  iv,2660 

Operating  and  care  of i,397;  iv,2666 

Submarine  mines i,  11 

Suisun  Creek,  Cal.,  examination  of 1,488;  iv,  3341 

Sullivan  Falls,  Sullivan  River,  Me.,  improvement  of  harbor  at 1,29,776 

Sullivan  Island  shore,  Charleston  Harbor,  S.  C,  improvement  at 1, 222;  ii,  1471 

Sulphur  River,  La.,  Ark.,  and  Tex.     See  Red  River  below  Fulton,  Ark. 

Sumatra  (barge),  removal  of  wreck  of i,  407 ;  I v,  2751 

Snperior  Bav,  Minn,  and  Wis. : 

HarborlinesatDuluth,  Minn.,  and  Superior,  Wis.,  modification  of.  1,23;  in,  2647 

Improvement  of,  at  Duluth,  Minn.,  and  Superior,  Wis i,  386;  in,  2592 

Superior  Harbor,  Wis. : 

Bridge  across  St.  Louis  River  to  Duluth,  Minn.,  oonstruction  of i,  533 

Harbor  lines  at,  modification  of 1, 23 ;  in,  2647 

Improvement  of 1, 386 ;  ill,  2592 

Superior  Lake : 

See  alio  Northern  and  Northwestern  Lakes. 

Improvement  and   operating    and    care    of   waterway  to  Keweenaw 

Bay 1,389,390;  iii,2608 

Water  levels i,547;  vi,  4127, 4129 

Superior  Rapid  Transit  Railway  Compauv,  bridge  of 1,533 

Supervision  of  New  York  Harbor,  N.  Y../. i,524;  iv,3499 

Surveys: 

Compilation  relative  to  examinations  and i,  24 

Estimate  for  examinations,  contingencies,  and,  of  rivers  and  harbors i,  524 

In  military  departments i,  547;  vi,  4131 

Susquehanna  Kiver,  Md.,  improvement  of , 1, 163;  li,  1272 

Suterville,  Pa.,  construction  of  bridge  across  Yonghiogheny  River  at 1, 533 

Suwanee  River.  Fla.,  improvement  of if  249;  li,  1564 

Swan  Creek,  Ohio,  construction  of  bridge  across,  at  Toledo i,  531 

Swan  (schooner),  examination  for  removal  of  wreck  of 1, 43,  801 

Swinomish  Slough,  Wash.,  improvement  of i,516;  iv,3450 

Synepuxent  Bay,  Md.    See  Sinepuxent  Bay. 


// 


T. 

Tallahktclus  Jtivn,  Miaa. : 

Uridge  ftt  Pbilipp,  coiistnictiim  of i 

ImiirovMoeDt of i,30S;  u:, 

Tatuiik,  Flft. : 

Ki  ami  nation  of  HilUboro  Bay  and  River  up  to U-JS;  ti, 

KomuTKlor  wreck  in  Hillsboro  Kivernt i.a'a;  u, 

Tunipa  Hay,  Fla.,«iirvey  of,  from  Port  Tampa  to  moutli 1,253;  li, 

Tupiian  Zee,  N.  Y.     See  Njack  Harbor. 

Tar  KlvBT,  N.  C,  improsumont  of 1,201;  II, 

TaiiiitoD  River,  Miiss.,  improvement  of 1,71 

Ti  h<-fiincte  Biier,  Lh.     St«  CliefiiQcte  River. 
Teche  Unyoii,  La. : 

Bridge  at  Jeanerrtte,  coDStmctioD  of. I 

Brid)(e  in  St.  Martin  Pariih,  couitraction  of I 

Bridge  at  81.  Martinville,  ooiutcuction  of. i 

Improvement  nf : I,2W;  II, 

Survey  of,  from  St.  MsrtlnTille  to  Port  Barre i,292;  u, 

Teoui-Miee  River,  Tonn.,  Aia.,  anil  Ky. : 

(.'hattUDoogu,  Tenn.,  improvement  above i,3J8;  HI, 

CUattODOoga,  Teno.,  to  Decatnr,  Ala 1,3*9;  iir, 

Decatur  to  Klorem-e,  Ala t,349;  in. 

norenre  to  foot  of  Bee  Tree  Shoala,  Ala i,^9;  ui,: 

Gaaging 1,23,309;  iii, 

Improvement  of,  and  tributaries 1,348;  iii,32t7, 

Injury  to  Irainiog  nalla VI, 

Livingston  Point,  Kj.,  improvement  at i,3.'i0;  lu, 

Musrle  Shoaii  Canal,  Ala.,  operating  and  care  of 'iSSI;  111, 

Kiverlon,  Ala.,  improvement  below 1,349;  iii. 

Survey  of  mutitb  of 1>354;  ul, 

TeiiBaa  River,  La.,  improvement  of 1, 3Wj  HI, 

Texiirkana  and  Fort  Smith  Raliwny  Company,  bridge  of I 

Tbauiea  River,  Conn.,  improvement  of i,  85 

The  Board  of  Engineera i,t 

The  Dalles  Rapids,  Columbia  River,  Oreg.  and  Waati.,  constrnclion  of  boat 

railway  to  Celilo  Falls t,5(6;  iv. 

Thimble  Islaods,  Conn.,  removal  of  nreck  at,  east  of  Branford 1,138, 

Three    Mile    Rapids,   Columbia    River,   Oreg.   and    Wash.,    iinprotement 

at 1,505;  iv, 

Thunder  Bay  River,  Hlab.    8t»  Alpena  Harbor. 

Ticlifaw  River,  Im.,  improvKment  of,  and  tributaries 1,279;  ii, 

TilliiiHOok  Bay  and  Bar,  Oreg.,  improvement  of 1,501;  iv, 

Toledo  llarljor,  Ohio: 

llriilge  acrosH  Swan  Creek,  construction  of. l 

Improvement  of. 1,153;  iv, 

ToiiibiKbee  River,  Ala.  and  Miss.,  improvement  of  ; 

Columbus  to  Fulton, Miss 1,268;  11,1678, 

Deuiopolie,  Ala.,  below 1.266;  ii,  1678, 

Uemopolis,  Ala.,  to  CulumbuH,  Miss 1,267;  11,1678, 

Fulton  to  Walkers  Bridge,  Mias i>268;  it,  1678, 

Tonawanda  Harbor,  N.  Y.,  improvement  of i,  469;  iv, 

Tongnn  Point,  Columbia  River.  Oreg.,  removal  of  wreck  below 1,502;  IV, 

Town  Creek,  Brunswick  County,  N.C.,  survey  of 1,313;  ", 

Town  River,  Mass.,  improvemeut  of .... 1,67 

Trudewater  River,  Ky. : 

KxamiDatiou  of 1,372;  in,: 

Improvement  of 1,369;  ID,: 

Treadwater  River,  Kv.    .lee  Trade  water  River. 

Trent  River.  N.C.,  improvement  of 1,202;  ii, 

Triaugular  area  between   Bay  Ridge  and  Red  Hook  ohannels.  New  York 
Ilarbor,  N.  Y. : 

Improvement  of i,  126, 

Survey  of ; i,140. 

Trinity  River,  Tex. : 

Bridge  above  Mari anna,  construction  of • I 

Improvement  i.f 1,296;  it, 

Tuckcrton  Creek,  N.  J., nxaniinntion  of,  including  tints  at  month i.lu4;  ii, 

Tug  Forli, Big  Snndy  River.  W.  V a.  and  Ky., improvement  of 1.375;  ill,: 

Tuscaloosa  Cuuul.y,  Ala.,  cuusCruction  of  bridge  acrow  Warrior  River  in....      i, 
Twelve  Mile  Creek,  ¥\ik,    SeeOiu\%«B.ViisT. 
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Twelve  Mile  Creek,  N.  Y.    See  Wilson  Harbor. 

Two  Rivers  Harbor,  Wis.,  improyement  of 1,399;  iv,2678 

U. 

Umpqua  River,  Oreg.,  improvement  of i,  498;  iv,  3389 

Union  Lake,  Wash.,  improvement  of  waterway  via 1,513;  iv,  3445 

Union  Railroad  Company,  bridge  of 1,529 

Union  River,  Me. : 

Examination  of,  near  Ellsworth 1,42,800 

Improvement  of 1,29,777 

Union  Street  Railway  Company,  bridge  of i,535 

United  States: 

Engineer  School,  Willets  Point.  N.  Y 1,5,22.502 

Occupancy  or  injury  of  strnctures  built  by I,  24, 53(5 ;  vi,  31'8 1 

Urbana  Creek,  Va.,  improvement  of i,  183 ;  ii,  1335 

Use  of  structures  built  by  the  United  States i,  24, 536 ;  vi,  3981 

V. 

Valley  Creek,  Ala.,  canal  from  Black  Warrior  River  to  Birmingham,  via: 

Examination  for 1,275;  11.1704 

Survey  for 1,275;  ii,  1704 

Vauburen,  Ark. : 

Improvement  of  Arkansas  River  at i;311;  iii,  1952 

Survey  of  Arkansas  River  at 1, 316 ;  iii,  1989 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  nnd  passes  of....  1,285;  ii,  1766 

Vermilion  Harbor,  Ohio,  improvement  of 1,456;  iv,3(  (58 

Vermont  and  Province  Line  Railroad  Company,  bridge  of 1,535 

Vicksburg  Harbor,  Miss. : 

Improvement  of 1,306;  lii,  1927 

Obstruction  of  mouth,  by  small  craft vi,  3982 

Vidalia    Harbor,    La.,    improvement    of,    by    Mississippi    River    Commis- 
sion    1,525;  v,3505 

Vinalhaven,  Me.,  improvement  of  Carvers  Harbor 1,34,785 

Vincennes,  Ind. : 

Improvement  of  Wabash  River  above i,  367;  iii,  2453 

Improvement  of  Wabash  River  below 1,367;  iii,2452 

Vineyard  Haven,  Mass.,  improvement  of  harbor  at 1,69,892 

Vineyard  Sound,  Mass.,  removal  of  wrecks  in i,  80, 927, 928 

Volusia  Bar,  St.  Johns  River,  Fla.,  improvement  of i,  240 ;  ii,  1550 

W. 

Wabash  River,  Ind.  and  111. : 

Improvement  of i,366;  in,  2452 

Improvement  of,  above  Vincennes,  Ind 1,367;  ill,  24.53 

Improvement  of,  below  VincenncH,  Ind 1, 367 ;  in,  2452 

Operating  and  care  of  lock  and  dam  on i,  3()8 ;  in,  2455 

Waccamaw  River,  N.  C.  and  S.  C,  improvement  of 1,213;  ii,  1439 

Wading  River,  N.  J. ,  examination  of i,  154 ;  ii,  1233 

Wakefield,  Va.,  monument  and  wharf  at 1,543;  vi,4061 

Wallabout  Channel,  N.  Y.,  examination  of .' 1,115,1047 

Walton  County,  Fla.,  bridge  of i,534 

Wappoo  Cut,  8.  C,  improvement  of 1,223;  ii,  1479 

Warrior  River,  Ala.: 

Bridge  in  Tuscaloosa  County,  construction  of 1,530 

Canal  to  Birmingham,  examination  for i)275;  ii,  1704 

Canal  to  Birmingham,  survey  for i»275;  il,  1704 

Improvement  of,  below  Tuscaloosa 1,265;  n,  1678 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  264;  n,  1667 

Operating];  and  care  of  locks  and  dams  above  Tuscaloosa 1, 265;  ii,  1675 

Warwick  River,  Md.,  improvement  of 1,166;  ii,  1277 

Washington,  D.  C. : 

A(iue(lnct  Bridge  across  Potomac  River,  repair  of 1,536;  vi,  3987 

Defenses  of 1,7,15,650 

Potomac  Kiver  at,  improvement  of 1>1'75;  il,  1313 

Potomac  River  Flats,  unauthorized  occupancy  of vi,  3981 

Public  buildings  and  grounds  and  Washini^ton  Monument,  i,  542;  vi,  4025, 4032 

Washington  Aqueduct,  increasing  water  supply  of  city  of i,  540;  vi,  4018 

Washington  Aqueduct,  maintenance  and  repair  of 1,537;  vi,  3991 

Washington  Aqueduct,  raising  height  of  Great  l^alls  Dam i,  540;  vi,  4018 

Washington  Monament,  care  and  maintenance  of ,..,•«.«  \^^>^\  ^V*iSS^ 
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WuhiDgton.N.C: 

Imptovement  of  harbor  at 1,201;  n, 

Surrey  of  I'anilico  River  at  and  below 1,212:  ii 

WHliiDgtOD  Aqiiedurt,  Dintrict  of  Uulnmbia.     ;Sw  Wanhingtou,  D.C. 

Woahington  Lake,  \V«»h.,iuiprovenieutof  waterway  to  Piiget  SoudiI.  i,513;  iv 

\VasbingtoD  MoniiDi«ut,  WaabiDgtou,  D.  C,  core  and  maiDtcDaace  of.  i,  ill:.'',  vi 

Wnteree  Rivar,  8.  ('..  iuiprovemont  of -■..  i,ffiO;  u 

Water  byacintli.iibNtriii't  ion  of  navigable  Roiitbpm  rivers,  by  tbo 

Water-level  oUtcrvatioii) : 
SMalto  iivlruulicB. 

C'lliiiubia  Itiver.OreK.  and  Wash 1,507;  n 

MiHsii.Bi|>)ii  KiveraiKl  lribniarii-8 i,33,3(M;  ii 

MiaBiMi|i|>i  Itivcrat  St.  I'nul,  Minn 1,332;  ii 

Norlbcm  anil  Kurtlinueteru  Lakes -  1,547;  v 

Water  wiiys: 

Ste  alio  Caunla. 

Allwiiiarle  Sound,  N.  C,  to  Norfolk  Harbor,  Vn 1,195;  I 

Deniifort  Harbor,  N.  C,  to  Kewliem,  iiiiiirovemcnt  of. 1.201;  i 

lleaufort  Harbor,N.C.,  to  New  Kiver,  improvement  of 1,116;  i 

Ueanrort  Harbor,  S.  C,  to  .Savanoab,  Ga.,  iiniirovement  of 1,224;  i 

CliinruteuKiie  Ituv,  Va.,  to  Delaware  Bay,  Del.,  ini)>Toveuient  of. ..  I,  IG^;  l 
DelawareUay.  Del,  tuC'tiini'oteagueBay,  Va.,  imiimvement  of. ..  1,162;  t 

FemsodiDU,  Kla.,  toSavauu.ih,  Ga.,  improvement  of i,  236;  i 

Keweeunw  Bay  to  Lake  Superior,  Mich.,  improvement  and  oi>eratiiif(  oud 

rare  of l,  3«9.  SW;  l) 

Newbern  to  ttenufort,  N.  C,  iinprovemeutof i,204;i 

Now  Kiver  toBoaafcirt.  N.C.,im|irovemontaf. , 1,2(0;  i 

Norfolk  Harbor,  Vs..  to  Albemarle  Sound.  V.  C,  improTeineut  of.  i,  iXr;  i 
PuKet  Sound  to  lakes  Union  and   WaebiDgton,   Waah.,  improvement 

of 1,513;  I 

Savannab,  Oa.,  to  Beaufort.  S.C.,  improvement  of i,  224;  i 

Savannah.  Ca.,  to  Fernand.iiia,Fla.,  improvement  of i,  236;  i 

Superior  Lake  to  Keweenaw  Bay,  Mii-b.,  improvement  and  operating  iind 

caroof i,38y,3H0;  ii 

UnioD  Lake,  Waeh.,  improvement  of  waterway  via i,5!3;  i 

WoshiiigtoD  Lake  to  Pnget  Sound,  Waab.,  via  Lake  Uuion i, slit;  i 

Wankeuan  Harbor, 111.: 

Hartior  line  at,  eatabliebnient  of. i<24;  i 

Improvemeiil  of 1, 4(S;  I 

West  Uraddock  Uridge  Company,  bridge  of 

Wi'stem  llrant'h.  Elizal>etb  Kiver,  V».,  improvement  of, i,  191;  ; 

Wi'st  Galveston  Bay,  Tei.,  improvement  of  channel  iu i,295;  . 

Wi'stport  Harbor,  Conn.,  improvement  of i, 

Wi^yiuoiith  Baik  River, Maw. : 

Improvement  of i, 

.Survey  of,  from  Hingham  Bridge  to  Maun't  wharf i, 

Wi'vmoHth  Fore  River,  Mara.,  improvement  of ,,. i, 

White  Lake  Hai'bor,  MtL'h.,  improvement  of 1.439;  > 

White  Klver,  Ark. : 

Ganging  1,23,309;  ii 

Improvement  of 1,312;  i: 

Siirv(-y  of,  from  Batesville  to  BiiQ'alo  Shoals 1,316:  i; 

Survey  of  Hnflalo  Fork i,317;  i! 

WLiteliiver,  Ind. : 

Improvement  of 1,368;  i; 

Survey  of i,  373;  i 

Wirkford  Harbor,  H.  I.,  improvement  of . x, 

Wiromiro  Kiver,  Md.,  impruvtim«Dt  of I,  l<^; 

Willamette  River,  (Irep.t 

InipiDvement  of,  above  Portland i,  506;  i 

Improvement  of,  below  Portland i,  503;  i 

Willapa  Itjverand  llaibor,  Wash.,  improvcmeut  of 1,508;  i 

WilletsPoint,  N.  y.r 

»alt;ilionof  Kiii'ineera i  6 

Kn^ineer  l».-i.ot {,0, 

Estim.itea , 

Post  of I  i 

.  Wilmington,  Cal.,  improveotcut  of  harbor  at h^'i  ' 
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^ilniingtOD,  Del.: 

Improvement  of  harbor  at i,  155;  11,1250 

Kemoval  of  wrecks  in  harbor  at i,  170;  ii,  1288 

/iliuiogton,  N.  C: 

Dofensesat 1,7,16,670 

Improvement  of  Capo  Fear  River  above i,  208 ;  ii,  1404 

Improvement  of  Cape  Fear  Uiver  at  and  b<»lo\v i,  209 ;  ii,  1406 

i'ilson  Harbor,  N.  Y.,  improvement  of i,^71;  iv,3126 

i'iunibigoshiHh  Lake,  Minn.: 

Operating  and  care  of  reservoir  at i,  328;  iii,2142 

Reservoir  at i,326;  iii,2137 

^iuyah  Bay,  S.  C,  improvement  of i,  217;  ii,  1452 

^'itfilacoochce  Ki ver,  Fla.,  improvement  of i,  2-19 ;  ii,  1564 

VoU  Lake  and  Kiver,  111.  and  Ind.,  Biuvey  of 1,421;  iv,2887 

Woodbury  Creek,  N.  J.,  rebuilding  dike  in  Delaware  Kivor  at i,  152, 639;  li,  1223 

^oods  Hole  Channel,  Mass.,  improvement  of 1, 69, 894 

Crocks,  removal  of 1,23 

Baltimore  Harbor,  Md i,  174;  ii,  1307 

Bishop  and  Clerks  Light,  Vineyard  Sound,  Muss 1,80,928 

Bran  ford,  Conn 1,138,1156 

Brooklyn,  N.  Y 1,138,1158 

Ca]»e  Cod,  near  Orleans,  Mass.,  oif i,  63, 859 

Chatham,  Mass 1,928 

Chesapeake  Bay,Md i,171;  ii,  1289 

Chicago  River  at  Chicago,  111 1,420;  iv,2881 

Christiana  River,  Del i,170;  ii,  1288 

Cod,  Cape,  near  Orleans,  Mass.,  off i,  63, 859 

Columbia  River,  Oreg 1,502;  iv,  3406 

Darien  Harbor,  Ga i,237;  ii,  1538 

Delaware  Bay  and  River i,  153;  ii,  1227 

Edgewater,N.  J 1,114,1040 

Elizabeth  River,  Va i,198;  ii,  1380 

Erie  Harbor,  Pa '. *. 1,472 

Fort  Hamilton,  New  York  Harbor,  N.  Y 1,114,1039 

Fort  MeHeury,  Baltimore  Harbor,  Md i,  174;  ii,1307 

Frankfort,  Me 1,43,801 

Gednev  Channel,  New  York  Harbor.  N.Y 1,114,1039 

GowaiiuB  Canal,  New  York  Harbor,  N.Y 1,138,1158 

Great  Egg  Harbor  Inlet,  N.  J 1,153;  li,  1227 

Hamilton,  Fort,  New  York  Harbor,  N.  Y 1,114,1039 

Hampton  Roads,  Va i,  198;  ii,  1379 

Henderson  Harbor,  N.Y i,482;  iv,3304 

Hillsboro  River,  Fia 1,251;  11,1566 

Hudson  River,  at  Jersey  City  and  Edgewater,  N.  J 1, 114, 1039, 1040 

Jersey  City,  N.  J 1,114,1039 

Key  West  Harbor,  Fla i,25l;  ii,  1566 

League  Island,  Delaware  River,  Pa i,  153;  ii,  1227 

McHenry ,  Fort,  Baltimore  Harbor,  Md i,  174 ;  ii,  1307 

Man  of  War  Harbor,  Kev  West,  Fla 1,251;  ii,  1566 

Marsh  River,  at  Frankfort,  Me 1,43,801 

Millbridge,  Me 1,42,798 

Milwaukee  Bay,  WMs 1,407;  iv,2751 

Mississippi  River 1,23,317:  ill,  2001 

Money  Point,  Elizabeth  River,  Va 1,198;  ii,  1380 

NaiTaguagus  Bay,  Me 1,42,798 

Newport  News,  Va 1,198;  li,  1379 

New  York  Harbor,  N.  Y 1,114,138,1039,1040,1158 

Norfolk  Harbor,  Va i,198;  ii,  1380 

Norton  Shoal,  Vineyard  Sound,  Mass 1,80,927 

Old  Point  Comfort  Wharf,  Va.,  near 1,198;  ii,  1379 

Orleans,  Mass 1,63,859 

Patapsco  River,  Md 1,174;  ii,  1307 

Penobscot  River,  Me.,  Marsh  River  branch  of 1,43,801 

Pontchartrain  Lake,  La 1,291;  11,1776 

Raritan  Bay,  N.  J 1,138,1157 

Raritan  River,  N.  J 1,138,1157 

St.  Joseph  River  at  St.  Joseph,  Mich 1,434;  iv,2947 

St.  Marys  River,  Mich 1,451;  IV,  3033 

Sassafras  River,  Md.,  mouth  of if  171;  u,  1289 


